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(54) SEMICONDUCTOR MEMORY DEVICE AND MEMORY MODULE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide semiconductor 
storage devices, which are formed thin, while two 
memory chips are used and are superior in general- 
purpose properties, a memory module, which can be 
increased the memory capacity per unit volume and is 
enabled a high-density mounting, and a memory module 
which is satisfactory in operability. 
SOLUTION: The rears of two memory chips which are 
made a memory access in a two-bit unit are superposed, 
and the superposed rears are assembled into a 
laminated structure to contrive to make a memory 
access in a four-bit unit. A plurality of semiconductor 
storage devices being constituted into a structure, where 
the rears of the two memory chips which are made the 




http://wwl9.ipdljpo.go^ 3/11/2004 



„ Searching PAJ Pa S e 2 of 

mimory access in the two-bit unit, are superposed, and the superposed rears are assembled 
into the laminated structure to contrive to make the memory access into the four-bit unit, 
consists of a square and the storage devices are mounted on a mounting substrate 
constituted of electrodes formed along its one side to constitute a memory module. 
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(57) [SUK] 

[RUB] 2ocD^^y f^^^oo, ^Wll^t 
*aafc*)^lB«**oit*:4:. "TIB** 




1 

itLT4 fcT$/ h&tiLX<n* * }) T ?± x&ft 5 £ 
T * 6 d £ £r*H8 £ 5 ¥##!Bii§£go 

tesiB, io 

y :/wKBX©tt«#Wft Z> £ 5 I- S HT ft 6 £ t *m 
±e 2 oo / * y y ^^fflB £ ftTMih £ *Lfc¥*ffr 

-biEassttfc^^y^y^tt, iBjft^axtt^^-f 
^a^di 9 , 2 try h*ttw^^y Tt^Ts^hj 

b g 

-blB4fcrs>hWu fgl y ~ Kft^LffU y — Kd»£>ftS 

±|E,2oco^^ey ry?<n— Jj<o**)> ^yf\^ 2t* 
13 y — K£B4 y- KlC»LT«ftWiw«tt*iXTft 

-5 2ooy^y^s/^SrfflS«5t(-*a^r-c4 tr* h 50 
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2 

Wttw^yr^t^iffi ct 91-LTft *k 
±fa2o©^ ,j ey *h*has*Hi^— 

mm*m±mm t mm-t s t a 
mm* 

*»xttra«^ia«»**r*-*-6 1 m<v* * y ^ * 
h ft 6 ¥»#lElg£iBoJP: $ £ R»****i£rrr?*> 6 - 

ebmwi 0] m^msK^^x, 

[SB** 1 1 ] 0 Klj3l 

-beiMfcfcr-y HMfttt* 2 h»<£. 4 tr* mHJL 
±E2ow*y ^y^tt, «tH-fix«[»<o^^-y«« 

^{b^^fc^ ^ y ««<DtfcB#»ft s r t &&mk-rz> 
Iffi&mi 3] Iiw^2^yf5//h 

t>^2 V-h'k, 

±1B*i2&t/SS2^^y^y^tt. -tix^^HIKBfiK 
®{d*5^X> #y^ey ^ 5/ ^giZ2^¥fTft iEi^Xfco 

xmm<n*&ift&Mzmm\zi&<>xmm£hfrT-*M 

^2, S3Mf4^lrtU 
Jbiem 2 «^<i_blB^ 1 «^ m 3 ffi^ i OP 0 1^±IE^ 

±^m 3 «^«:±ia* 2ffi*kmAm*k ob<o±e» 

±EJB 1 y - K4: -fcKSU y - KI4±EiB»S:»A/^» 

±B» 2 y - k ^ ±.iem 3 y - Ktt±ew*«:ttA,-c» 



3 

x/m 2 ffi^-tfn tit**-* tms 4 m+wrti 

1 4 ] f«#>s 1 3 fcjstvr, 
fr-xtom* ^ ±ejb 2 * ^ y ^ y y<o±mm l 

2*^01^^**— #o*8^#, -tn*lx±IBfB 1 y - 
±1BJB l^^yfy _h|B* 3 -RtffS 4 ffi^-cD^-f *l 

4«^-(ov>-fnd>— ^o«8^3&5 % ^n^tt_biE^2 y- 

^I^r^i £ "J" 6 

[is** 1 5 ] 1 4 Kijav , 

xm±-rz$t±ftk. 

;t> 

*i v £ti1t*ti*:i%<n y - K#±lBfB l RO«JB 2 ^ 

^«5-m, -ttt^H±«fBi2ftt^»2y^y 

±15^ l &t*SS 2 * * y ^ y ^o^j&i*- 5#TK^« 
±K* l^^Jfy ^± ©*9 r - * £ -tIBSS 2 ^ 

y - K^b^-^WajSrfT ? w i: 4r*M»i:-f* 
♦f'-^JBy-Ktt, ±K#lRtf»2**y^:/fc: 
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2 Ify hmfiU 4 try h*W4, 8 My tm<LRXfil 6 fc* 
y hitt© 4 1 !? Of-^ [BAtl^lB*^ * !i 

[Si^i 9] 2 tr^ HMSfc-e^*y r^ir^^tr^ 
ti5 2 otD^ y ^ y y p &K\,^zmm**ifa'tZ>ft1&X* 
£ULLT4 try b wrco^ y T^-fe^SrtT^ <fc 5 

r fc &&'&k-tZ>/ * y ^v^-vv. 

_t!S2ocoy ^ey fy^/>i< £fc*ffiK:#tJl:fl3«Jll 
[HI** 2 1 ] fS** 1 9 X« 2 0 |C*5VN"C. 

TO2 2] Hl**l 9Xfi2 O^JSV^T, ' 

2 fc'y h^MiX-cD^y T^ir^^^c^S 

[Ht*9|2 3] S^2 2MV^, 
"±1E«[*try 2 t'y h 4 \fy VWSL. 

30 8 bfy 6 t'y h W4o 4 ii t) C k ^ 

¥f'&k~rz>**))*i?=>.-^* 

^Sfi-t^^fTi-afeAy^EKSixS^ftfi^y^y hie 

*t"5^^e y ^E-i^^— /v 0 
[»M2 5] **<o^#*«B«Sfi«* s S9S*ixfc^ 

40 2 fy hWiW^^ y 7^t^^ffto6 2o<D^^ 
y f^^iM»itt4 b'y hWSw^^e 
y T^-fe^ SrtT 5 J: 5 t- LX t£ *) > 

ffi^»jh«iB t s i: * w» i: s ^ * y * ^ * 

[000 1] 

cco»ww:. ^#^iate^@ 

50 i:^^-y /M£lHU i^lT^tv^^SR 
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5 

AM (^>-^ • T^ir* • ) <0£5tZ$Lm¥& 

*»ft«*iwB8+-s<><&^*6. 

[0 0 0 2] 

3P4-2 2 2 9 8 9«-^«^*>6^t*S]pjKL,^io 

V ^X , lfl <7> a* ;/ 4r — Iw&ftfl (O^y-f* 

|d:fc5l>X. 2o(0^^ey ^:/&2WBv>X2{gGDlElg 
»W*>J: 5fclo<0¥*fMB«»Bi: LXJM!:i:**)» 

[0 0 0 3] 

(OX'ifo 9 x 2o(D^:/^ffilC;fc^X^ft^uasy- 

[0004] iaffl^^»f*:e«ieB^iL 

{MB«3£B*>**£ H^<&#*«:3l«1-a c i: »JBILt> 
t<D£ft£ e ¥tMt*«Hffll!:*^-C. *£ft1£lt^a 
Sr/h*ft*a^+"eHa.-r-5fc«>, IH£S*Ra>fflffiir* 

tt, BilBftlSOSSfiUTEBSixSo ^tt®c> -to** 
y^ev^— vWL ^(D^#^i?^^ft< £ t>±12=^ 

[0005] *«3SW#«t-^v^xtt. ±fa<£>£?ft1& 

ffiLX2fgOlStg^S^H^i-^>^#. 50 
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[00 0 6] C<£>38WoB«tt. 2oo^*yfi/^S: 
^IBttHgBSrft^Swfcl-fcSo Z<D&W<D^m 

*»*s^riBft^ * y * - £ 

ftBBd* & w e> ft a -e* 5 • 

[0 0 0 7] 

[MJg^^i"5yc^co^] *K(c*5i^xBB**ix6 
*W^5^ft*Wft-t>^^«S*«*«c:8ft^ntf. T 

lBoiif?xfc-5o -J-ftfofe. 2(^s/hW4x*^yr^ 
xas«jti-*a^xx4 tf^ h*ffit?o^*y7^t 

[0 0 0 8] ^Ifflw^XF^^H^SS^O 9 *>{tk<Dft 

«Wftt><7)(75«SS:«i*{J:»M-rixtfs TfaoiiOXfc 

%2<><D**v^yy<nmm&mte&fr&xmmmm\z 

^LXft6*»*re«*B^*»BS:**d^ft9. * 

o 1 -D(nm\^^xmm &mj&z*ixtj:z> 

[0 0 0 9] 

&m&w.<o—mi&m<nmn&&ms7F£tix\,*z> 0 :w 
fr- y^yf^/M^^y-K^?^ 

XV^>5o 

[ 0 0 1 0 ] *»WE*i61*«*ir****5*ftt 
LX. ffJIB^#«w1B«0J:5lw2o<0 7<^y^y^Srl 
o^ 5 /^r-v ; l^«t6S«^$ ) 5 o C*l*-C6 4M 
t''7hDRAMt'HX4, X8. X 1 6 b*> h^ffffib 
fc64Mfiy^2fy ^Sr«g Lt 1 /< >> ^^tt 
fr±XZ>k 1 2 8Mt'y hS:Sim-C#. *fcW«HJ:2 5 
6Mt'i/ h^2^^^S:/^>^--v ? l-«a^iz:Xix^5 l 



7 

[0011] ^co_b. flMB4*«tf> J: 5 I- 2 o<0* * y ^ 
fl^»*jW*<fto-CL*i\ *ffl*8^*PW<&K?iJt- 

fctf. lo<Ds<ytr— ^lo©^*y ^y^SrflttfcU 
[0012] *ii^{^^T^ ^^eyf y^^tt 

X 2 tf 5/ h«^tC"C#5t><0^2og!Bfl|ig(-U. X4 
X*a*ft£*i"Ci^o ro«5g-Cfi, ^*Jfy/oI 

ffi a* / * y -jr - *j * matt z>&±mmtm£> l ft ^ j; 
m*%t jtmm t z>x? tstizti^ttt^z 

[0 0 13] o*9, coHJ6«ic*3V^TIi. JilB^J: 

d>ft<ft!K W<yi r -^JI*t:*<t5: ttf 
T?#S. P1EI<DJ; pl:±TWaoc (y 

- K • ■ ^y?") «3&<ay- KSrKBU ^tx^ 

B«****i-6*»(W«»B*wj3*t*^y^--^^ 
[0 0 14] co«t5ftfflS»jt«-*5V^fi, Hf*-&fo 

y - K^aj-c*a^»i»six 

So 7*-fiM=Ft*. ±e*>«fc5ftr Ki" 

* 5 fc, x 2 try h-fo^-^^WB^-CfSSELT 
[0 0 15] tCt, £<0*JS«-Cfi* T K^^lffi^ 
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y ^s/^^-en^ y - Vb#ls7<i 

*y KitrljNK+a, Ctitd^-LX, 2o<Dr-^W 

n> * * y y ^±ffi^?>*fc»-&i-tti^ c«o 2 o 

^»DQ0MDQ 1 £ ^tt^^-^ffly - Ktt. 

Uy-KWW^Jfy^yKDQ (a) £ D Q 
(c) Kil7>r**#UT«l*S*u T«J-KI4TW 
io *y^-y^v>-f*t^y K*rt>!*IK*ftv\ 

[0 0 16] ^a8^DQ3£DQ2£$*Xfc7*— 
y — Ktt, ±«M^y^y^i:Tfil]^^y fy^R* 
t£j£t^ Tffifly — K^TW^^ey 7y7<D'*y KDQ 

(a) £ DQ (c) KrM-Yfc^LTSSKSn, -t« y i 
— KliTffll^^ey ^y^i^Ftuzv^y KirfcSKftSft 

y-fm*y kehi* m&kxih t> , Jifcij^y^y^i-tt 

*»|l»Shfe/^ KDQ (b) £ D Q (d) IS, lo 
20 _b|ED Q (a) <t D Q (c) fc#UlfflV^?>ft5 fc 

[0 0 17] bfc^oT, Hl03OKffl"Ctt:DQ' (b) 

tDQ (a) raffle e>nfti\, A«#co-y — k«:. ±m 
>^yfs/ ^Rt/Tfi'Jp« * y ^ 2x pi y - k<o 

KA-PADMB-PADI^^tl, mCAm*kt>* 

ffit^y^y^z&m^fctsztiZo f-*mv~-v 

30 [00 18] Ba2^«, CO«M^«6*»ftE1*ifiB 
. — yi^$ti-cv>5 0 PE] (A) tt % ±^!J (U 

pper) co^y ^y-yt^n^wjcu^y- KRr/ 
^v^^v^y^-^^^^ (b) KttTflj (l 

OWER) <D**V ^y7h*fr\Ztt!&^1ty--VRX* 

[0019] z(Dmmm<D^^v^y^n. 'ik&-tz>£ 

pft^ f/vjr-f^B yxW^r^f is?*-?*/* >tbZ> 

40 y h«/«, X 8 try h»fiKRt/X 1 6 tf y h«fiK*s»« 
rKe>o««kii9otry HBfiKiw 
»JCT?*S<t5, y-m*^«d s ^SJx"Cv^5 0 CO 
HJ6«-t?tt. x 2fcry MUrit-C. *tl?tl<D**:})7y 
7fr 2 5 6 M tr y h tO|Sffit^S4:^oS^60 y - KRt^ 

«^6^s#*l^TV^ftv^y — Ktt. ±iacox2fcryh« 

> y -cfi#aE Lft ^ y - K-efc 5 ^ a®^ ^ n/t 

[0 0 2 0] ^^y^y^fi, -tOfi^ffiJ^Utf^'O 
50 j&JiKtfv^^^y Kdstatf— BJft^jcKBSix 



9 

fty- K**»x-#iHfcux io^^-i?i:»tt 

So 

[0021] ±«jo^^y ^^^atfTWJo^^y ^5/ 

KDQ0- DQ3£E&V>X, Hffi±^fl:fe*»WWfc:K 
@$ix5 0 Wx.tf±#J^^ey *-y^uPP"ER«*«llc: 10 

ges^^y- ra, ri^^yf^^LowER 
s 0 ±«j^y ^^^uppER^wjtciEes 

46 $ ^rfc^W^EB* $ tiit y - K -ft IT v ^ G 
[0 0 2 2] ilECDjipt^ffl^^ey^iX^UPPER 
t T«J * * y ^ y :/ L OW E R t <T> m CfB^fflWH £ 

6y-K^fe*a?i-IEB$ttS^ N ±&<n± ptw^^ 20 
-r ^^Xy MU^Ji^^X^**^^ y- Klw«- 

SriEBS^tttf I2|2(^V>T, ^Df^UP 
p e r t ^e© y - KRW^f >r y t ic» tx, 

^^eyf iy/LOWE R t ^(D V - h'Rrjtf^y* 4 
& U9— ) £fiv^x^Lm£;^lfct>o<^-ifcLXl^ 

xt*. ii^^yf^/uppERm *fla^y — k 

DQ3tDQ2l^$tl, Tffifl^y fj//LOWE 30 
Rtlt, *flSoy— KDQ0 tVQ 1 JdSaKStt*. o 

HKSixsy-K^tirBttra^fcs^ y-K£a*_Lje 

[0023] roHJ6^Jx?(i N ^y^^og^ft 

VDDi:[H]^giifivs swy- K^SittSixSo 
coy— Ktt, £ £ft-ces8^r ytf- 

^•to^^y^y^wu-ca^ajBWEVDD. 0 

^-VDDWVSSt), Ifll^^yfy^UPPER 
£ TfftM * y ^ yZfL OWE R £ XteJiiE^ U 

[0 0 2 4] ±E^J:5fto2W*yfj/^«:iBis 

^^ss^^in^i^nwets y - k^±ti 

*n 2 -foco y - KdS-hE«[JB*5S^ Lfc £ tcSi 
fc*^»HISixX, SiMcmiSMK#«£*xXX4 f$/ 
h(Or-^lffi : ?-DQO-DQ3(Oj:plCX'§l)t)^'efc 50 
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So 

[0 0 2 5] 03 ICte, C(D%ntC««^*meiltttB 
0-H3ffi^J^±fiB(g!^$tuXV^o C<0|lifc«-CW\ 
2 5 6Mt'5/ h0^^y^5/^Mia^J:5twa«it^ 
UXlo^s/^v?(C»f U i(*X5 1 2M^y h 
(^IGtg^ft^ftoi plcSn^o wtf>HJ6#]Xte. 2o 
(Dt^rV ^y^&^tilrtix 2, X4&tfX8 fcfy hflt 

E^s^S^XV^o 
[0 0 2 6] e<D|Bft0«K:*5i^c\ I«?vccii± 

iE«aay- kvdd^»jslx43io. esusw-vccQ 

^vssqii Ji-1B/<^/<— ^tt»»Six*v^ eft 

e> ^sb48^^ ?>«w«be v c c Rxf\B\v&<D&mmitL v 

EVCCQ, VSSQIi{ii^»777^^1ffi^ 
*S-r6t>(Oi: LX/f§v^ft£ 0 CftMJ;?). IBA/<y7 

r s «r / -f xa* ^#f*:iats^B <o n xwis 

/<^^-*^LX«fe<^rtffilsIKice»^6^*:B6Jl:"f-e 

^SC^XtS^O^&S,, 
[0 0 2 7] C^HJS«X«. 5 4 t o ^C0^Sp^°-/>r- 

[0 0 2 8] B4l:tt, C053gM«w«-5*#»:lB«i6B 
ms^J^m^iKEl^$ttXV>6o eoHifrMX 

^y T WieirDQ#-^col3^^$ttXV^o 
&u*x 1 6 try hp p p0 4iit) ^)trs/ hfllfiao*^^ 10 

«t 5 1 o<o> y dMffi; Lfc> ^yrH^i 
6fio-y-^r u-r id^WJ^n. wth^^2^ 

^>fyAHl*» (MIO) dSKJtfeix. ±ISMIOlC^t 
JCUX3 2fi(0^>T>TV^SKJte>ttS„ Jil516^@ 
Ot^TKfl 8fifo&* (L/R) l^iMHSn 

[0 0 2 9] X 2 t*> hp p pXflia^-L<tRX^UyciJ:ei 
IC^^ey TKD&^fo^tMKDQO, DQ1 
JC»JCi-S, Z(DnMMX*^ 7K^fitA0-A7 

irj;0»«fi^YS3&s«±$ttX. lo(D^y^y^ 

ft6 0 -tl53 2^(DM I 0(i. ±IEC0J: 51- 1 6ifo 
&&.L S &R(D2miZftrtbtlZ>o X2t'yhp D aXlt 
^-f ^T^^MAKtt/SLX 3 2fi^*-te ) ft'5^^iy^r 
C ^ _h|e l R Lfc 2 m{Zftlj f)tltf" 

^dS^DQ3 (0) ^DQ15 (1) lw*ii{rSJKSix 

5o 
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[0 0 3 0] T K^fifA8l:i 91&&Zti1t#7J* 

U*4g-J§-A9, Al O&tfA 1 1 IdJ: «9S^Wlw±|EL 
kRfrb 1 ifootf)^/f >T^:/MAaS3$*£*iT± 

CB^iiL-CtB^*^DQ3 (0) £DQ15 (l) 
P,2e;/K07-^W^ e rC"C\ (0) t 
(1) 13\ x 2 try hWfiK^fc^^Mi^S^-Sr^L-CV^ 

[0 0 3 1] X 4 fc'y hn p pTli. ±IB/<2x7rIsIttCB 

ii) s^tix, 4 try h*fic-co^-^gi^tBu^tT 

:b;ft6 0 X 8 try hpVCI*. ^y7r!H8CB^ffiM 

*«*A1 1 fcAl Oas«& (ffiig) S*bixT8try 
h^ffi-C^— ^R^Wb* J ff*?*l6.- ^tt, X 1 6 
try hp^pT^, /<y^rlHlKCBOW^l|gdSl 6*a^5> 

ite>*u ^^yry^MA^Wt^r K^MAi 20 

1 HI 0WA9^ (ffijg) $tWT8 try h 
[0 0 3 2] C0aHl£tt&¥tttttttttt* 

wasa**. ^i>^-^m^<omm\^mm^nx^^ 0 y 

&m-fZ> V<< •Y»±te'<X'<— ktitfiklrZ c k s&sfcl * «fc 

[0 0 3 3] ^v^^-^S^OMc&^Sc^n^^^ 
lEttSSBIi. ffiflE(Di;5l-2ocoy^y^y^sfflS« 

* y y :/ L £ Jx* v <D*»«EttUg«Tfc 

[0 0 3 4] #«WK«5¥»»Ett3£Btt. ffl«EH 
**y*-y:/' ^ ±«tT«oy* y ^y^) 

e>»#tJh*<ort^tcistr5SBi y-KDQ0M«2 y 50 
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-KDQih ±mmimkKfai-zmm&ikft<DWi2 
mfrbmm±&><nftftizj&xfiz>f& 3 y - kd q 2 rt/jb 

4 y-KDQ 3 

[0 0 3 5] ffi|B!BlRl/»2y^y ^y^tt. *tt^ 

tt^x-^ffi^ffi^miSB^DQ (a) , f2S^FDQ 
(b) , $3S^DQ (c) RtfJMMffDQ (d) fe 

HtnaSB2iB^DQ (b) ttJilBjBlJB^DQ 
(a) t»3»fDQ (c) k<Dm(Ommmi1&*DQ 
(a) lciEVHttK^EB*n. ffirl5Sg3*8i^DQ (c) 

fct±lBfB2«HF-DQ (b) kmif&^VQ (d) i<DB5 

OMIB*4«8^DQ (d) lwifiVM&BK:EB£*t£o 
[0 0 3 6] flMBJBl y-KDQ0^E!4y-KD 

Q3«MiaEi»*^X*»lPl'r6{4B^EB§tt. BtriB 

s 2 y - k d q 1 k mmrn 3 y - k d q 2 is stria [tift * 

j*A/-C»rpj : T5tt:fiJw|BBSix6. aft1E*iRtf*2^ 

^■y^y^^tt^tt, suia»i&t/iB2«g^ov^-fn 

«jttfJBl*W-DQ (a) m3Rtjr^4^ 
^©l^Ttta*— Wxlff 3S^DQ (c) fc&JB^ 
T2 fc'y hWi-C^-^W^^fTP C£l£<fc!9. -&tt4 
try h*«rt?flt»lB)Bl, #2, y K**6 " 

^-^W^SrfTPo tt*5* !BiHlw*3V^TTfll<Op«^y 
fy7 p l:li«2S^DQ (b) Mi4«^DQ (d) 

[0 0 3 7] ^'Tf iMi2^^yf7^nf 
*U 2 tT y h *ttt^f- * tB^i 4 tT y h W4XO^ 

(a) , m2^T-DQ (b) . i53*^DQ (c) RXf 
I4^DQ (d) dSffiV^e>n^>, Ztlb(Dffi*(D±<m 

5 6«*4fcBH«lw#*T-*SEB*ttrv^S Q WH** 
5^:, f H-KDQ0^f 4y-KDQ3(Di£<|:# 
^^tyfj/^l^DQ (a) <t^2«T-DQ 

(b) dSEBSix, ^2 y-KDQl ks&3 y — KDQ 
2^ifi< ln#^^ey f^^>l3S^DQ (c) RXfim 
4i8^DQ (d) ^EfiSttTV>6o 

[0038] 2 try h^ffi-e^-^m^^fr&tt. * 
> y ^ y zfi-±±m 4 oco^- ^ «s^ov ^-r 20^ 

ft(c Jitttf . *^JS^il-^ L^c J: 5 t-StrlS^ l 2it/IB 2 
>*y^y^tt-tix**x. «WEJBi»t«B2iB^^i' 

iXd*-* (WxtfSlffl^DQ (a) ) ^3Rt/^ 
4iffi^OV^tt^-*- («X.tfS3ffl^DQ (c))t* 
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Bit 

[0 0 3 9] i"<ffe*>. ii^^lif^/oSiiS^D 
Q (a) t!3«^DQ (c) i*. *ft**ft::ft ?><Di« 

^oiE< wstf-c^sssi y-KDQo^i2 y-KD 

fc, fgl f7^ilSWQ (a) ^fg3«T- 

dq (c) ^tt^cne>^iffl- : ?-^ifi< l^u ^ rv^ 

£$&4 y - KDQ 3 3 — KDQ2td^rtL j etl!7>f 

[0 0 4 0] ^ftKMLT, IlSTOQ (a) 
SfDQ (b) ^^>T#^y^7 > H2t' 5 /h 

tt^^«^-60i£< iwffit/xv^IBi y-KDQ0t!4 
y — Kdq 3»c-tix-Ptti7>f ir*fflt^-r*s«-«itt"C* 

Q (a) ^2jS^DQ (b) <8tftfc|g2 y- 

KDQ lt»3 y- KDQ2«ClJBKUftltixr*ft6ft 

[004 1] «»*<o»4**«:««i-S*tt. 
SKffiSrefcS-rSfcfcl-M-CfcSo *wTN 8151: 

^ y y - K7 I — ^ t oBBffiSrtaW+S^FffiBI 

tf*SftT*J!K ^*y*-s/^k*y-Ktt. 2o^)> 

^y^y^s^w^Sr^^^^fc^o «»<&y — 

[0 0 4 2] S9IBB1 fc*5^-Ctt. ^i y — KDQ 0 # s 

1 Jtt/SB 2 > * y jy ^»t5Sfifi £ i:*5V 

[0 0 4 3] H 6 Kite, ^(D^W^&ZfZV^^^- 

SffifflXlJWffiMlira:, 9X2 (=18» 

6 0 ^ft e> ^ y * i;a-;vSfi^rai:Sl * titc± 
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in i xnm 5 id* l/c j: 5 2 oo^^e y ^ * :/a^Ji 

«^U:$ftT«/S£ft6o 
[0 0 4 4] ±|E9 X 2 (73 J: 51^ h y y^^ttl-ffi^ 

j£<bww» #««tt**«#*«sft 

10 [0 0 4 5] |^6&tNE]7<D^y ^-v^- 

JS^Jco^^-y *v?a-^»l, x 2 fc> hco^^t y 
ds«W«3Si:*ix'C«HK«(:x 4 fcf s/ bflt/£tc£ftfc¥ 

y h^^yK«*«j#-*-*o ^-v^-A-SK 

y/O^ (BANK) 0i:l^tt?)^^ygf^M 
£ft5o 

[0046] ^^ey^y^oMit ±iaia 6 t m 1 i: 

DQ3 lM^yr-r tfy hCB0-CB 3£r§ttJ$o 

j£U ^^y^^Ot l^r-^«?-DQ3 2-DQ 

6 4S^yr^f t'yhCB4-CB 7£rgH1$o9l® 

^^^letft^B^s m 7 \ZTjk$ titc 9x2 eicatjs l 

XV^ 0 9 C x-^SSiF-H, DQ0-DQ63 

(06 4 try hfllfiKO^-^y *^-/Vt £ft£ 0 ^!ir 
>f tTjy h £ UCB 0 — CB 7 08 tTy *>ft 

7 2 h«^;^$n^ 0 

[oo4 7] ^^i^s^^y^y^.- 

W^Sft-CV^ 0 

[0 0 4 8] aioi:tt, ro*Mic«s^«Mtta»* 

H* s ^Sft"CV>-5o C^^ffi^JT*«, 2o^^yfy 

50 ^sraawitt: Lfri>m±mm<Dm£*:n<-rz>tc 
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'&m tented \^&5k<D <fc b i-i? < £UtOTI£r»® 

[0049] ^m^w^^^x, *mftmm%iW<nm< 

[0 0 5 0] ^oSljK«^*»(«B*36BW: v ^*y^ 

\z^xi>mm<om±ffimfc4£mx*%zz.t\z£<>xi>. * 
(si) 



10 



20 



[0 0 5 1 ] HI 1 1 Kte> ro^B^tC#S^#frlEtgil 

u:y- K^y > b$*u ^rtitf^^ey ^y?<onwz- 
*t"C»Jh«J!B* s K*+ e>tt, Stffitt±lBB l 0 TRW bfc 

<t 5 tenmz&^xmnmz.mmMit $ *i-c*3 

[0 0 5 2] EA±oJ;5l-. *»WJ-«6*»*ME«36 

4>4>-C*>&. ^/c^l:*PKWX2, X4. xs. 
x i 6 Sr-t^Ttf^ K^-^^a £c£t-J: 9. P 

[0 0 5 3] 





BOP 0B 


BOP 1 B 


BOP 2 B 


BOP 3B 


X2 


VSS 


Floating 






X4 


Floating 


Floating 






X8 


VSS 


VSS 






X 1 6 


Floating 


VSS 






EDO 






Floating 




FP 






VSS 




4 KR 








Floating 


8KR 








VSS 



[ 0 0 5 4 ] * 1 tt. ***fWE«3S«!& s 
366 4MfcTs> htOj: 5*EfS'***«P*>, EDO/FP 

yV<Obh. 2/^yKBOPOB, BOPlB^l/^ 
4*0©** h«J**:«J0»*., l/^KBOP2Bt 



fflV^TED0^7r- * h^— v 5 (FP) 

fft\ KBOP3Bfcffl^t4K9'7l/^> 

a (4KR) ^8Ky7U^->a (8KR) OtfJDW*. 

[0 0 5 5] 
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(312) 
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X 1 6 


8 7 


9 


6 10 5 


11 


4 12 3 


13 2 


14 1 


15 0 


X8 


3 


4 


2 


5 


1 


6 


0 


7 


X4 










1 


2 


0 


3 


X2 










0 






1 



[0 0 5 6] ^2 12, DQfcr'><^£fiJ<^#>X£><5 0 X 

i 6 \f y h*-c-0-#— >-T£fc#>i ei^DQt'y^ 

-T6o :tlf>»X8, X4, X2|C/^l^t^fffi 

ixtf«tV\ DQK DQ3, DQ13, DQ1 51^X4 
t^l^t^!)Cs 4DQftS^7W^h©Atil 
^t"v|c:^^e>n^o DQl5tt*)5)*6»dl:ffifflc5 
H5o "t-ftfcfe X 2 tT^ HC*5V^Ct. E I A J h 

[0 0 5 7] £11 M*5ivt> _hlEC0^-^^3 Vto 
2y<y KB OP OB, B O P 1 BRtfi&SfcUS C 
T2^^KBOP2B, BOP3BWM^I:Sit 

[oo58] ii2Ui x z<Dmw&mm£tiz>?'< -r 

^^S^_htc^^X^$H5 0 |i3ia<a#[IIii&ra\ _h 

T4fi(^?)n"C> J^VO-? (Bank) 0 — 3 
[0 0 5 9] ±nZ**V'<^? 0-311. 

laiftatf*^^^^^ K^j^e>^a^iad]8SPER 

[0 0 6 0] H^bttV^/SjaiElKPER I IT 
VDDQ£l/2|d#/ELT, Mib0&X«j££ftfcA 



10 Y*^^^t^o»J»IeIIIS, !l7U^>a»J»0 
[0 0 6 1] ±»<o<fc5J-¥»#^^^*^fiil-» 

ofc±Tt-2fi<K -2fifol^ttf)nT^fl-4 
^y T wft-fclvc. S^ftUotfLT 
fc&*ffl<o*M*IH-X»:/y ^ = — «ROWPDC 
Wt«ROWRED, Y^VT^-^lHlSgCO 
L P D CXt/«C»lHlKC O L R E D#«#>TBEfi£*X 
S 0 ±IE4®^y^-y T U-f ^*tt**t»*SL 

20 X, ±l5X^^yr=i-^[Hl»SROWPDCRU5«C»FIeI 
SSROWRED, Y^Ht^-^BCOLPDCR 
tf*«[Hj&C O L R E D ^ _b|E&* 2 fii*oKlt ibftfc 

^yrH leans tx 2 a&i"o« t) »»tTK»t 

So 

[0062] _hie^y r woJiia*raSB^tc»ox 
WEWflii c t^oy—YV^^ '*«#m w d # jg/a £ n 

30 u^jBi^c^ieta. i efi^i^Ti^ &JtiIi-* 

n&%tmv>?- y ^HaBfflSlC Yf=" — /YDC 

-ra^ 4o<D^y leans lti^6o 

[0 0 6 3] JLIS^i: 5t-^^y '<^*le*tJfcUfc:lo 

40 o^^yrK^y- Ka*f^*ri 6i^)t^7K^ 

^e^h«^«g^tit, 51-3 2<@ 

O^-T ^T>r^MA^A^J«8^tC«L^6 0 -Hi-i 
19, BtTJBOJ: 5fcX 2. X 4. X 8&U<X 1 6ilt>Oh:* 

[0 0 6 4] £^**«te*5V*-CWt. ±1E4»*«HejEfi 
£*ifc^ ^T^y^MAiraiaffiUcBBBSixfcY^^- 

yYDctia9±E4»»isnTi5#^ ; ey7^ 

dSfefe$*n-5J:ptcBEB*tL5o -blB;*^y 7WI1, 
50 -toiodsSt^L-C^snxv^J: fflifco^^r 



19 

u>f 1 5U:##J$H6o i^8*y7M 1 5te, 

*1 7(D«JSaWt3E««*l 8i*ix*. ±lEir>J*T 
-fe^^SCIwJ: 0*WiS*u ^Uir/v-T u-fcoMSlc 

[0 0 6 5] lO(Dt^TK15lt [§)^b^V>^J 
Xtf 2 5 6#tf>U-:/!7- Ki»£. ^tl^fi^S 2 5 6 

£>> ±&X'te4 X4KX4K=64Mt'y F<7)J: 5 fcfB 

[0 0 6 6] {tilcD0iJ£ LX. 10^7 1/^1 51^ 

iE£i-S5 1 2»^bft5lWtfy h*£ (XWt-^— * 
ift) £KJ:9«/ifcLXfccJ:i\, ±BRM»fc*:/T i^fl;: 

17- Kj»Rt/^«^ffi*Hf y hj&t>Rtt?>ix£o JtlBl 30 

lei 6fiR*te>ix6d^e>> fflit's/ <hlftr±£tt£ LTfi 
8K^Rlte>Jl6 0 ^Oj:5^*y7^^*tf4 
fiK*te>tl6d>e>. 4*W8X 8KX4 K= 2 5 6M 

[0 0 6 7] ±!B(Oj:5*|5»S!7-Kj»^SrS6Ci: 

$ ±15 1 6 ^4 Ul/16 O^r 40 

l:Mt"C l/l 6<D&£\z#m£tiZ><, ±ISlo 
o ^ y 7 u>f ^)»»J S tiit t ^ 7 W 1 5Sl^^^t7 
-KK?^ (*^i7-K**ttlllK) I7&mtbti 

[0 0 6 8] C^UffitfJXte, ^17- K3»0*S:» 
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3&»e>*5*^!7- KUSrEBS^So C^i^t-^-fV 
17-Kj»^rPl«-»8*:«w^W$ix, RtftttttT* Hfc* 1 
[filled LT 4 *"f 19 ^Xhtltc^^- KiKQf 

^EfiSixS. C(0f"^t7- K«*l K9>f ^tt, -hlS 
y-fy- K K^-f ^oE^J*rftl-aE«SixS 4*co-^y 

[0 0 6 9] Hl-2^i54K7!>hSr»«Lfc»^ 
iCioV^T, Y7K^^^6h 7KW/<y7 
r A D D B U P &rii LX±1E;* ^ ]) T U-f O^SBt-R 

itfett^*»iBii«, yvr^-f&ft^xriy^iomm 
fiiJtwEB^^fcYx^-^YDCtwex^^ ::n 

7K(0«*Hfyh»^l«SnT, *;h£R**«l<0^ 

[0 0 7 0] -*"f*4:«»s6S^-y^«:9l 
# tn) * ftXtt^fcH Lft^W^ £ *t£ * X<D&rm&-% < 

Xl^5£. -tr.-C<o«-g-ilffi^||BgOYiB^i!if^Sriie> 

[0071] ronjiswxtt, ^yr^mx^ 
yry/MAi: Y-r =» — ^YDC^ffiM-E@£*i6 

0 t ^ > r ^ :/m a A ^ ( r ^ 6 ft %r B % M S K t <d fp 

1 aat 5 t^to*»i:fiit 1 5 1 ox-* 5, 

[0 0 7 2] _h!G<OJ: 5(-4oco^^y T Sr-tJi^ 
^y^lcioV^XI^NF^Sif^S^rensy^y 7MW<4 

[00 7 3] Hi3i:tt, 



(12) 
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D718 i-sm e>nsie]K^j^w^$iXs m* 

[0 0 7 4] ^t^y^^^yt/Vfi, ±SBlo*> 
f^TM 1 5tcK^^nfcf-yy- KJftSWLi, ffi 
fflt's/hUBL, BLBOp^CO— *(Dt'j/ hij&B L 

S e ^t^y^a^^J^tt, TK^WMOS 
FETQm^lEte^r^^v'^C s JxSo TK 

l/^MMOSFETQm(^y-h^ ^^!7- KSftS 10 
WLlwSyfcStu :iDMOSFETQm(OFM^t' 

$hT/^ hlEV P LT^^btl^o ±|EMOS 
FETQm(OM (ft^) lC«*^S/^^7 
*m/£VBBtfSR]*D£*LSo 1*twWJRBStt3iCV^^ _h!£ 
^7^/M7^iEVBBfl - 1 VOJ; b ^m/Ei-Ix 

SFETQmOL§^IllE^«< ^Hfci^miEV 20 
PPi £*xS e 

[0 0 7 5] -feV-xr^«:rtffiBffiWSEVDL"C»f^ 
tfo, f^^x. htlh'^ L"</W1* ±fErt«MIJEVD 
-OHJlStJ6Lfc*«ffiVP PliVDL + Vth+alI$n 

s 0 *^r^©fc*y^H»te>*ifcf-^Tu>r©-» 

{CgEg^ftSo Ji)^6ffiffit*$/ hUBLtBLBIi, > 
x7~K^^$/fMOSFETQl £ Q 2 \z X V ir 30 

[0 0 7 6] -fe^^r^^WftlelKfi. y-h(bKl/ 
>f >- 1 S *tT 7 2/ S ttfc N 

/ViOlfiMOSFETQS, Q6MPft^I 
Oigit<lMOSFETMOSFETQ7, Q8?^ftSC 

FETQ5^Q6^y^lt ^il V — ^i® C S Nl-S 
j^£*lS 0 .Pffy*/l«MOSFETQ7iQ80y 

-XlCSN^CS PlCf^ *tl?tls*V-X>( i/T-M 40 
OSFET^g«$tl6o 

[0 0 7 7] »|r»J|8Six*V^S, N^-YV^^S^ii 
*g M O S F E T Q 5 t Q 6 <D y — * Wi £ ft fc * M V 

y71 8 fjtltNft ^yPSWV^ - 

MO S F E T Q 1 4 |C <fc 5 »Jfc«ffcfc*l7£ Lfclljf^SEE 
^4x.e>H6„ [^=mic±IBP^^V^/v5{^ti*gMOS 
FETQ 7 Q80y-^/5^jg!$nfc*3iy — ^«|C 

MOS F ETQ 1 5 T^ft <bftS c -tlEtfV* 50 
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y-MyfMOSFETIt #*{fir|fil85^5>»LTK 

[0 0 7 8] JblEN^ir y4^®^!7-MO S F E T 
Q 1 4 £Q 1 5coy- hJw»J&Six6-fe>^T>^fflffi 
^bfg^-S AN£ S API1 ir^^rv^co^tt^l^ 
U-<yHc^tl6f^ffi^f§-§-^ £ftS c MSAP^a 
>T w</M2#I£®fiEV P P u^/iscom^b £ftS 0 
lEVPPli, VDL/55 1. 8V<nt$.m3. 6V\Z 
£ftS<£>T\ liaNf-V^HMOSFETQl 5& 

+»ic^-^ttttJdUT*ay-^j»c s p&ft$Bm/£v 

D L U"</H£-J- £ C £ So 
[0 0 7 9] ±&*>XT>7<DWkmi&<D7<toXS- 

etq 1 1 ffi»tr^ bm^-?7})T-Y-*swm 

VBLR^Mt5^>f 5/fMOSFETQ9i:Ql 0 

So :tl^MOSFETQ9-Ql 1 GD^— htes ^ 
5Uc^y^^-^«*PCB*sWI&aFiiS. 
■r-^fi-g-p c b *teffctz> b*7<< s<mton* I21^L/«C 

t\ n*my T\CftWLVTWLrtbtltc^ >/<-?m 
B£rii LT-hlS^ U v^SB 5 MO S F E 

So 

[o o 8 o] o^aiy r i 8 icn, roMyf 

^5/fMOSFETQ19, Q20) ^@7^ftS 0 £ 

ry^^^eyy^sc s p^cs'NW/w^yf 

*>x7 — K»«fi SHR«b SHL© K7-f ^^Ifil 
B«t>Ktt?>ixSo 

[00 8 1] irV^TV^mffilHlKtt. '>*7-M 
4 s/fMO SFETQ3^Q4 LTlUTt'J^f-yr 
W 1 5 0Riai*«*ttry hJftBL, BLBCg^ix 
So ^Jxtf, ±«©f^7l/>f(Dt^!7-K*SWL* 

^ MO S F E T Q 1 i Q.2 lity^ilC, TflO'>* 

K^^T yfMOSFETQ3 tQ4 
$HSo M7fMOSFETQ12i:Q13ll *7 
A (Y) ^7^0KSr«^t5t)^T?fc^ ±BiR 

^p-^/VAIliMLIOULIOlB, LI02, 
[00 8 2] Cftlcj;!), ty^r^AIBAy-K 



(13) 



2001-53243 



23 



24 



12&Q13) ^ILTD-^^AttlMLIOl, L 
I O 1 Bi:6^5c ±ian-*^Am^lftL I O 1 , L 

ioiBti, ±m^>^T>ym^ox, 0*9. w 

Ol, LIOlBIt ^^xllr 1 8t-Kfte>tb^N 
ft^HMOSFETQl 9 bQ2 OfrhKZ I O 

^£*t£7<-f ^AHiJfcJRM I O, M I OBtwftttSix 10 

[0 0 8 3] ±151 O*^ y^HlKtt, X|(07 Kf* 

SMOSFETQ 1 9 t Q 2 0 (D^tl^tl^P 
;HMOSFETt*^««UCMOS^>f 

LXt><fcV\> v/y^Df^DRAM^-^ h^- 

±|Eo-^AffiMLI0 1, LIO 
1BWLI02, LI02B^t^TK^I»fo 20 

[0 0 8 4] T Kl"*f§*A i «\ 5 

>n-^n — ^1 l£^-T>!7 — K K9>f '< 1 2 £^ L 
X*-f ^V— Ki»MWLCO^«f§^^$ttSo -LIB 

u^m^A i *gtt*fc*>X>*>!>* ^ttWM^flW&S 30 

a-^tt. ^ft£P$/£Lfc&/£m/£VPER I (VD 

D) KiJ: ±E*>f>'l7— KK9>f'<l 

7^=1-^ (K7-f^) 5 311 ±EVC-LP3B*Isl»Sr 
Mf^MO SFETQ23ia?) ftftfKEE*S?BjftSiX 
5igtb!I]&£r3' -b!2T K 0^HP5MM 
W*«fls|£J:oT«l&S;lxaYT KU*«**gttX, 40 

[0 0 8 5] JilE^-r^T^ye Ite, flftlBRJEWEEV 
PERI (VDD) ^J:9Bf^S*e>ix, *WB«-T-3&»6 

77 6 2fcaUT#MB*-T-Dout d^tti^Sixio fW® 
«8^Dind^A^StiS»#^f5^-W:, A^y7 7 
6 3£iILX5l!9&£*U P[gjlC*5V^T^ >T >-^6 

_h!5> >T VAtB^M I O £M I OB 

MtSo ±1EU*^y7r 6 2<E>A^35tete. l/^/V 50 



[0 0 8 6] W^«H8Sti<cv^, ±E^»«^*^«t 

j&$ti5«asmjEVDDQn mi <omm-?m. 3v 

Jc^ix. rtfflEII«i-ttJeSn6»BEBEVPER I (V 
DD) f2 2. SVKRjeStu JilGir^^TvyoBj^ 
m/EVDLIil. 8V^W e ttt, 17— K«W>» 
KflHg- (*flE«E)-tt. 3. 6V|c$n6o t'^hi^O 
/yft-^tEVBLRIi, VDL/2tC#j5L;fc 
0. 9V(C$tt % 7 P U- MEVPLTtO. 9Vl:$ 
jh,6o ^LT, SfilEVBBIi-l. 0Vte£;ft,6 o 

±ia^-gi5* j ?-^^^$n6mMmi£VDDQn is 2 

c © J: 5 mfiv ^«»«E v D D Q o i S ic tt, ^/Emm 
VPERI (VDD) t. »JE«JEVDLS:l. 8Vg 

g^i:< uxt<fcv\ 
[0 0 8 7] fc<5Wi, *««^a*fctl^SixS«Rm 

EVDDQI43. '3VK£;|X. rtgRlUKiCWif&^ixSt* 
E1EVPERI (VDD) b±>*T>'y p <DW]ftmJE 
VDL t StIrIUX 2. OVXIil. 8 V<7)J: 5t-LXt> 
«fcl\, ^<OJ:5lw^aJ«««JEVDDQ«wa'LX'rt»« 

JEW, «*<DSM»«fc*6 
[0 0 8 8] (§11 4 l-d C055SM35Sjaffl*ix6*Sl2 5 
6Mt*7h^y>^Pt^DRAM (J£AT\ ¥I-SDR 

AM<hv^) tf>— %M&\<o£fc-7u */?m&m£lnX\i^ 

[00 8 9] o^9. 4 o<7)> y CO ^ ^ CO 2 O 

coy^ey 1 1 2(d^iCL/c^^y r u-^r 200 

B. 2 0 0C^f8&^tlTV^o 4*D<D**})'0* 0 
^3\Z.^fr?tlttf&£tl1t**yTl''i 2 0 OA- 2 0 

ODlt RlBH^j^WJc^SixTv^^^ey r u>r 2 0 
0 At 2 0 0D<7)J; h y ^EBSftfc^f ^-S 

icjg^six, ra— tridgag^ti/c^^-y -t/w^— *a 

[00 9 0] ^ !/ 7 M 2 0 0 AWH* 14V^17 

-Kl&ttfr (nr» f=»-^201Al:J:5D97Ku 

snSo ^^y 7M 2 0 0 aos^l/aw- # 

Utt-fe V* T ls-7AXf* 7 A»«tsl86*$tP I /Oj» 2 
0 2AlC#S^^n5o -fe^^T^X^^^a^ElK 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor memory which makes it the feature as two memory chips to which memory 
access is performed by 2 bitwises are closed in the condition that a rear face counters mutually and it 
comes to carry out memory access in 4 bitwises. 

[Claim 2] The two above-mentioned memory chips are semiconductor memories with which it is piled 
up and united and becomes so that a rear face may contact mutually in claim 1, and the surface is 
characterized by thing in contact with resin for the closures of two memory chips at least. 
[Claim 3] It is the semiconductor memory characterized by locations in a rear face of a memory chip of 
a memory bank to which the same address was assigned when it piled up so that the above-mentioned 
memory chip may be divided into two or more memory banks and the above-mentioned rear face may 
contact differing in claim 2, and coming to be made. 

[Claim 4] Thickness of a semiconductor memory by which the laminating of the two above-mentioned 
memory chips was carried out in claim 1 thru/or either of 3, and the closure was carried out is a 
semiconductor memory with which one memory chip which has one half or equivalent storage capacity 
of that is characterized by equivalent [ to thickness of a semiconductor memory by which the closure 
was carried out ] or being less than [ it ]. 

[Claim 5] A memory chip by which the laminating was carried out [ above-mentioned ] in claim 1 
thru/or either of 4 is a semiconductor memory characterized by coming to have a function which enables 
two or more kinds of data I/O by two or more bit unit including memory access in 2 bitwises by setup of 
the signal transduction path or signal level using a wiring means or a bonding wire. 
[Claim 6] It is the semiconductor memory characterized by the above-mentioned two or more bitwises 
being four kinds, 2 bitwises, 4 bitwises, 8 bitwises, and 16 bitwises, in claim 5. 

[Claim 7] In claim 2 or 3 the above-mentioned semiconductor memory A lead is formed so that it may 
extend from a both-sides side of a longitudinal direction of a rectangular resin seal package. The above- 
mentioned 4 bits It corresponds to a lead for data which consists of the 1st lead thru/or the 4th lead. The 
above 1st, a pair of the 2nd lead, the 3rd, and a pair of the 4th lead It is divided and prepared in a 
symmetrical location to a center line parallel to the above-mentioned longitudinal direction at both sides 
of a rectangular resin seal package. One memory chip of the two above-mentioned memory chips An 
electrode with which an electrode corresponding to a 2-bit data terminal was electrically connected to 
the 1st lead of the above and the 2nd lead, and a memory chip of another side corresponded to a 2-bit 
data terminal is the semiconductor memory characterized by coming to connect electrically to the 3rd 
lead of the above, and the 4th lead. 

[Claim 8] It is the semiconductor memory with which the two above-mentioned memory chips are 
characterized by forming a lead of a tape condition for each in the surface, and the above-mentioned 
surface section contacting closure resin at least except for a rear face as two memory chips to which 
memory access is performed by 2 bitwises are assembled to a laminated structure and it comes to carry 
out memory access in 4 bitwises. 

[Claim 9] Thickness of a semiconductor memory made into the above-mentioned laminated structure in 
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claim 8 is a semiconductor memory characterized by equivalent [ to thickness of a semiconductor 
memory which consists of one memory chip which has one half or equivalent storage capacity of that ] 
or being less than [ it ]. 

[Claim 10] It is the semiconductor memory characterized by coming to have a function which enables 
two or more kinds of data I/O by two or more bit unit in which each above-mentioned memory chip 
included memory access in 2 bitwises by setup of the signal transduction path or signal level in claim 8 
using a wiring means or a bonding wire. 

[Claim 1 1] It is the semiconductor memory characterized by the above-mentioned two or more bitwises 
being four kinds, 2 bitwises, 4 bitwises, 8 bitwises, and 16 bitwises, in claim 10. 
[Claim 12] It has two memory chips by which the closure was carried out with a closure object where 
rear faces are piled up. The two above-mentioned memory chips It is divided into two or more memory 
areas, respectively. The two above-mentioned memory chips A semiconductor memory characterized by 
locations of a memory area by which memory access was performed and activation was carried out 
[ above-mentioned ] in a superposition side of the two above-mentioned memory chips by 4 bitwises by 
performing memory access by 2 bitwises from a memory area activated, respectively differing. 
[Claim 13] It has the following. The 1st and 2nd memory chips of the above In each circuit forming 
face, are a straight line parallel to a long side of each memory chip, and it has the 1st, 2nd, 3rd, and 4th 
terminals for data output by which ****** arrangement was carried out in a straight line passing 
through a center section of the shorter side. The 2nd terminal of the above is arranged in a location near 
the 1st terminal of the above between the 1st terminal of the above, and the 3rd terminal. The 3rd 
terminal of the above is arranged in a location near the 4th terminal of the above between the 2nd 
terminal of the above, and the 4th terminal. The 1st lead of the above and the 4th lead of the above are 
arranged in a location which counters on both sides of the above-mentioned straight line. The 2nd lead 
of the above and the 3rd lead of the above are arranged in a location which counters on both sides of the 
above-mentioned straight line. The 1st and 2nd memory chips of the above A semiconductor memory 
characterized by performing data output by 4 bitwises from the 1st, 2nd, 3rd, and 4th leads of the above 
by performing data output by 2 bitwises using either of the 1st and 2nd terminals of the above, and 
either of the 3rd and 4th terminals, respectively. The 1st and 2nd memory chips A closure object closed 
where the rear faces of the 1st and 2nd memory chips of the above are piled up The 1st and 2nd leads 
prolonged within and without this closure object from the 1st side of the above-mentioned closure object 
The 3rd and 4th leads prolonged within and without this closure object from the 1st above-mentioned 
side and the 2nd side of the above-mentioned closure object which counters 

[Claim 14] In claim 13 one terminal of the 1st and 2nd terminals of the above of the 1st memory chip of 
the above and one terminal of the 1st and 2nd terminals of the above of the 2nd memory chip of the 
above It connects with the 1st lead of the above, and the 4th lead of the above alternatively through a 
wire, respectively. A semiconductor memory characterized by connecting alternatively one terminal of 
the 3rd and 4th terminals of the above of the 1st memory chip of the abo ve, and one terminal of the 3rd 
and 4th terminals of the above of the 2nd memory chip of the above to the 2nd lead of the above, and the 
3rd lead of the above through a wire, respectively. 

[Claim 1 5] It is the semiconductor memory which the 1 st and 2nd memory chips are equipped with a 
configuration in which data output in 4 bitwises is possible respectively in claim 14, and is characterized 
by obtaining 4 above-mentioned bits data from the 1st, 2nd, 3rd, and 4th terminals of the above. 
[Claim 16] Have the following and each lead for the addresses branches to two in the closure inside of 
the body. Each branched lead is delayed on the surface of the 1st and 2nd memory chips of the above, 
respectively. Each **-DO for data It extends on one [ at least ] surface of the 1st and 2nd memory chips 
of the above, respectively. The 1st and 2nd memory chips of the above Have two or more address 
terminals and two or more data terminals on each surface, and common connection of each address 
terminals to which the 1st and 2nd memory chips of the above correspond is made through a branched 
lead for the addresses and a branched wire, respectively. Dissociate and each data terminal on the 1st 
memory chip of the above and each data terminal on the 2nd memory chip of the above are connected to 
each lead for data through a wire. A semiconductor memory characterized by performing data output 
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from the above-mentioned lead for data by 4 bitwises by performing data output by 2 bitwises from the 
1st and 2nd memory chips of the above, respectively. The 1st and 2nd memory chips A closure object 
closed where the rear faces of the 1st and 2nd memory chips of the above are piled up Two or more 
leads for the addresses prolonged within and without the above-mentioned closure object Two or more 
leads for data prolonged within and without the above-mentioned closure object 
[Claim 17] It is the semiconductor memory characterized by being unsymmetrical in extended length 
[ on claim 16 and as opposed to the 1st and 2nd memory chips of the above in each lead for data ]. 
[Claim 18] A semiconductor memory characterized by coming to have four kinds of data output, 2 
bitwises, 4 bitwises, 8 bitwises, and 16 bitwises, a selectable memory chip by setup of the signal 
transduction path or signal level using a wiring means or a bonding wire. 

[Claim 19] A memory module characterized by coming to prepare two or more semiconductor memories 
as close two memory chips to which memory access is performed by 2 bitwises in the condition that a 
rear face counters mutually and come to carry out memory access in 4 bitwises on a mounting substrate 
of a rectangle it comes to form an electrode along the one side. 

[Claim 20] The two above-mentioned memory chips are memory modules which are piled up and set, 
become so that a rear face may contact mutually in claim 19, and are characterized by thing of the two 
above-mentioned memory chips for which resin for the closures is contacted on the surface at least. 
[Claim 21] Thickness of a semiconductor memory by which the laminating of the two above-mentioned 
memory chips was carried out in claim 19 or 20, and the closure was carried out is a memory module 
with which one memory chip which has one half or equivalent storage capacity of that is characterized 
by equivalent [ to thickness of a semiconductor memory by which the closure was carried out ] or being 
less than [ it ]. 

[Claim 22] It is the memory module characterized by coming to have a function which enables two or 
more kinds of data I/O by two or more bit unit including memory access in 2 bitwises by setup of 
voltage on which the above-mentioned semiconductor memory is given to an external terminal in claim 
19 or 20. 

[Claim 23] It is the memory module characterized by the above-mentioned two or more bitwises being 
four kinds, 2 bitwises, 4 bitwises, 8 bitwises, and 16 bitwises, in claim 22. 

[Claim 24] It is the memory module characterized by being what is inserted in two or more sockets 
which are located in a line in parallel [ plurality of the above-mentioned memory module / each 
KONETAKU / on a substrate ] in claim 19 thru/or either of 23, and by which it is arranged, respectively, 
and mounted in them. 

[Claim 25] It is the memory module with which the two above-mentioned memory chips are 
characterized by forming a tape-like lead for each in the surface, arid the above-mentioned surface 
section contacting closure resin at least except for a rear face as it is the memory module with which two 
or more semiconductor memories were mounted, two memory chips to which memory access in 2 
bitwises is performed are assembled to a laminated structure and it comes to carry out memory access in 
4 bitwises. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a semiconductor memory and a memory module, 
this invention is mainly used for the memory module using the general-purpose semiconductor memory 
and it like the dynamic mold RAM (random access memory), and relates to effective technology. 
[0002] 

[Description of the Prior Art] It became clear that there was JP,4-222989,A as what is considered to 
relate to this invention explained later by investigation after accomplishing this invention. In this official 
report, although it is devised so that the stress-distorted condition generated inside a chip by pyrexia at 
the time of actuation of the semiconductor integrated circuit equipment which closed two or more chips 
in one package may be equated with each chip, in the paragraph 0031 in it, the example which realizes 
two twice as many storage capacity as this using two memory chips is indicated. Publication of making 
thickness (the height direction) when seeing as one semiconductor memory like the invention in this 
application explained later into the general-purpose semiconductor memory and general-purpose EQC 
which have storage capacity equivalent to it, or making it into less than [ it ] is not found at all. 
[0003] 

[Problem(s) to be Solved by the Invention] If two memory chips are closed in the same package, 
realizing twice as many storage capacity as this is known with the above-mentioned official report etc. 
However, it will become a semiconductor memory special only by closing, when two or more chips are 
closed in one package in this way, and a use will be restricted. In order to enable it to use widely as a 
semiconductor memory, it is important to give an existing semiconductor memory and compatibility. 
With the semiconductor integrated circuit equipment of said official report, it is made a laminated 
structure so that the surface (principal plane) of a memory chip may face mutually, and since the height 
for performing wirebonding to which each makes connection with a lead in the surface of two chips is 
needed, the thickness of a package will become thick inevitably. 

[0004] In a general-purpose semiconductor memory, since it is in the orientation for thin shape-ization 
of a package to be advanced, with the technology given [ above-mentioned ] in an official report, it will 
become difficult to realize thickness equivalent to the thickness of the general-purpose semiconductor 
memory which has storage capacity equivalent to it. In a semiconductor memory, in order to realize big 
storage capacity in small capacity, a semiconductor memory is mounted in both sides of a mounting 
substrate, and a memory module is constituted, and as the plurality of this memory module is inserted in 
two or more connectors arranged in parallel on the main board, it is used in many cases. In this case, the 
gap of two or more above-mentioned KONETAKU approaches as much as possible, and is arranged. So, 
when the thickness of the whole needs to be formed according to the pitch of above-mentioned 
KONETAKU at least and the thermal emission at the time of memory actuation is taken into 
consideration, as for the memory module, it is desirable for a gap to be between the above-mentioned 
memory modules. 

[0005] In an invention-in-this-application person etc., when two memory chips are carried in one 
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package and twice as many storage capacity as this is realized as a result of the above examination, one 
has noticed it equivalent [ to the existing semiconductor memory which carried the memory chip whose 
thickness of this package is one ] or being very important to make it less than [ it ]. 
[0006] It is to offer the semiconductor memory which can form that thickness thinly, two memory chips 
being used for the purpose of this invention. They are to offer the semiconductor memory excellent in 
versatility, two memory chips being used for other purposes of this invention. The purpose of further 
others of this invention is to offer [ increase of the storage capacity per unit volume, and ] the memory 
module in which high density assembly is possible, other purposes of this invention may be user- 
friendly, and are to offer a memory module. The other purposes and the new feature will become clear 
from description and the accompanying drawing of this specification along [ said ] this invention. 
[0007] 

[Means for Solving the Problem] It will be as follows if an outline of a typical thing is briefly explained 
among invention indicated in this application. That is, a rear face of two memory chips where memory 
access is performed by 2 bitwises is piled up, and it assembles to a laminated structure, and is made to 
perform memory access in 4 bitwises. 

[0008] It will be as follows if an outline of others and a typical thing is briefly explained among 
invention indicated in this application. That is, a rear face of two memory chips where memory access is 
performed by 2 bitwises is piled up, and it assembles to a laminated structure, and it consists of a 
rectangle, plurality of a semiconductor memory as comes to carry out memory access in 4 bitwises is 
carried on a mounting substrate with which it comes to form an electrode (KONETAKU) along the one 
side, and a memory module is constituted. 
[0009] 

[Embodiment of the Invention] The important section perspective drawing of one example of the 
semiconductor memory concerning this invention is shown in drawing 1 . Let two memory chips be 
laminated structures by confrontation in this example at the same package. That is, it is made for the 
rear- face side of a memory chip to face mutually, and it piles up so that the surface in which a bonding 
pad etc. is formed may turn to an outside. In order to make an understanding of invention easy, the part 
relevant to a data terminal is shown in this drawing in instantiation as a representative among a package 
and much leads required for a memory chip. 

[0010] It considers as the technique of increasing a semiconductor memory simply, and the technology 
of carrying two memory chips in one package like a publication is in said official report. By 64 M bit 
DRAM, if the laminating of the two chips is carried out, x4, x8, and 64M chip with which xl6 bit 
existed are assembled in one package, 128M bit can be realized and two chips will be similarly 
assembled for 256M bit in a package, 512M bit is realizable until now. Since these laminatings method 
can shorten a development cycle rather than it newly develops a single chip (128M bit or 512M bit), it is 
observed by the low-price use. However, even if it carries out a laminating in the bit pattern of the 
conventional single chip beyond x4, the number of bits can be realized more than x8, and it is inside 
****. For this reason, by the above laminating methods, x 4-bit article can be built with 128M bit or 
512M bit, and it is inside ****. 

[001 1] If two memory chips are moreover assembled in one package like said official report, even if the 
thickness of the whole package will become thick compared with the semiconductor memory which has 
storage capacity equivalent to it and it will make an external terminal an equivalent array when it carries 
in a memory module which is mentioned later, it comes out to double with the pitch of the connector 
assembled by high density, and it hears - it becomes ~ it becomes - it puts in another way, if it 
becomes The problem that compatibility with the semiconductor memory which carried one memory 
chip in one package will be lost arises. 

[0012] In the invention in this application, what is made to x2 bit pattern as a memory chip is made into 
2 laminated structures, and the semiconductor memory of x4 bit pattern is constituted. In this case, in 
order to make thickness when assembling in the one above-mentioned package equivalent to the 
package carrying one chip, the device of joining the rear face of two memory chips is made. It is made 
not to be contacted as much as possible with this structure with the closure resin with which the rear face 
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of a memory chip constitutes a package. They attains thin shape-ization as collection storage of 
semiconductors, this differing greatly compared with what consists of conventional semiconductor 
integrated circuit equipment so that the whole which includes the rear face and the surface of a 
semiconductor chip for the purpose of the closure may contact closure resin, and a laminated structure 
being used for them by such device. 

[0013] That is, in this example, by carrying out a memory chip back to back as mentioned above, the 
closure resin of a rear- face portion is decreased like conventional semiconductor integrated circuit 
equipment, and thickness of that part package can be made thin. Consequently, even if it arranges the 
lead of LOG (lead-on chip) structure to vertical both sides as shown in this drawing, and it connects it 
and BONDENINGUPADDO of a memory chip by the bonding wire and it dedicates two memory chips 
to one package, thickness of that package can be made equivalent to the thickness of the package in the 
semiconductor memory which has the existing equivalent storage capacity. 
[0014] In such a laminated structure, the address terminal prepared in each memory chip by 
confrontation and a control terminal need to be connected in common [ a corresponding lead ] 
externally. For this reason, the relation between a lead and a bonding pad is constituted from two 
memory chips by right-and-left reverse, on the other hand - if a data terminal connects in common what 
corresponds externally like the above address terminals - x - every 2 bits data will collide with an 
external terminal. 

[0015] So, in this example, about an address terminal etc., mirroring is carried out and a lead and a 
bonding pad are connected by the top memory chip and bottom memory chip of the above-mentioned 
laminated structure. On the other hand, when two data terminals are seen from the principal plane of a 
memory chip, they are connected to two leads of the same side. That is, in the example of this drawing, 
the lead for data used as the external terminals DQ0 and DQ1 is prolonged in both a top memory chip 
and a bottom memory chip, a bottom lead is connected with the pad DQ of a top memory chip (a) 
through a wire at DQ (c), and, as for a bottom lead, connection ** does not have which pad of a bottom 
memory chip. 

[0016] The lead for data used as the external terminals DQ3 and DQ2 is prolonged in both a top memory 
chip and a bottom memory chip, a bottom lead is connected with the pad DQ of a bottom memory chip 
(a) through a wire at DQ (c), and, as for a bottom lead, connection ** does not have which pad of a 
bottom memory chip. Pad DQ (b) and DQ (d) which are the same as for pad arrangement of the above- 
mentioned bottom memory chip and pad arrangement of a top memory chip, and were typically shown 
in the top memory chip are used with Above DQ (a) and DQ (c), when performing data output by 4 
bitwises from one memory chip. 

[0017] Therefore, DQ (b) and DQ (d) are not used in the example of drawing 1 . The lead of A signal is 
connected to pad A-PAD and B-PAD which are formed in each memory chip in the tip of both leads 
prolonged in a top memory chip and a bottom memory chip, and the same A signal is supplied common 
to both memory chips. The lead for data may cut the lead of the side which is not connected for I/O 
capacity reduction so that it may mention later. 

[0018] Outline pattern drawing of one example of two memory chips made into the laminated structure 
of the semiconductor memory concerning this invention is shown in drawing 2 . The lead and bonding 
wire corresponding to an upper (UPPER) memory chip and it in this drawing (A) are shown, and the 
lead and bonding wire corresponding to a lower (LOWER) memory chip and it are shown in this 
drawing (B). 

[0019] It is made for the memory chip of this example to have x2 bit pattern, x4 bit pattern, x8 bit 
pattern, and xl6 bit pattern chosen by a metal option which is mentioned later, a bonding option, or its 
combination. As for the lead, the maximum number is shown so that it can respond to two or more kinds 
of these bit patterns. The lead in the case of having the storage capacity each memory chip of whose is 
256M bit by x2 bit pattern, and the example of a bonding wire are shown by this example. Therefore, 
please understand that the lead to which the signal name is not given is a lead not existing by the 
memory of the above-mentioned x2 bit pattern. 

[0020] a memory chip - the longitudinal direction - a bonding pad is mostly arranged in the shape of 
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about 1 straight line on a center line. The configuration which arranges such bonding BADDO in one 
train makes a laminated structure two memory chips mentioned later by confrontation as mentioned 
above, and when the lead of an address terminal, a control terminal, etc. is communalized externally and 
it carries in one package, it serves as an array of a very useful bonding pad. 

[0021] The signal name of the lead terminal of an upper memory chip and a lower memory chip is 
arranged in bilateral symmetry on a drawing except for the leads DQ0-DQ3 for data enclosed with 
having been square. For example, each lead arranged on the right-hand side of the top memory chip 
UPPER is in agreement with the lead ******( e d) by the left-hand side which carried out mirroring on 
the basis of the center line of the longitudinal direction of a memory chip in the lower memory chip 
LOWER. On the contrary, each lead arranged on the left-hand side of the top memory chip UPPER is in 
agreement with the lead ******( e d) by the right-hand side which carried out mirroring on the basis of 
the center line of the longitudinal direction of a memory chip in the lower memory chip LOWER. 
[0022] What is necessary is to carry out a right-and-left inversion and just to arrange a bonding wire 
with a top and the down side, to a lead, when the bonding pad is located in a line with one train as 
mentioned above although the lead with which the same signal of the top memory chip UPPER and the 
bottom memory chip LOWER is supplied as mentioned above is arranged at right-and-left reverse. In 
drawing 2 , a memory chip LOWER, its lead, and the array of a bonding wire are in agreement with 
what placed and copied out the mirror (mirror) on the right-hand side of the above-mentioned memory 
chip UPPER to a memory chip UPPER, its lead, and a bonding wire. However, about the above- 
mentioned leads DQ0-DQ3 for data, it connects with the right-hand side leads DQ3 and DQ2 in the top 
memory chip UPPER, and connects with the right-hand side leads DQO and DQ1 by the bottom memory 
chip LOWER. That is, although the location of the lead connected with the bonding pad by the side of a 
memory chip at it is the same, it is made for lead names to differ as mentioned above. 
[0023] In this example, the lead of a pair is extended by the longitudinal direction of a memory chip, and 
it connects with the lead of supply voltage VDD and the touch-down potential VSS of a circuit at the 
vertical edge of a chip, it supplies supply voltage VDD and the touch-down potential VSS of a circuit 
suitably to a memory chip by low source impedance, this lead being used as a bus bar ~ it is used. These 
bus bars VDD and VSS are also arranged by the top memory chip UPPER and the bottom memory chip 
LOWER with the gestalt which carried out [ above-mentioned ] mirroring. 

[0024] When it is made a laminated structure by confrontation so that a rear face may join the memory 
chip of above ** 2, a corresponding lead is ****(ed) in up Shimoju and common connection of an 
address terminal or the control terminal is made, respectively. On the other hand, when every two lead 
makes it the above-mentioned laminated structure, it separates into right and left mutually, and it 
dissociates electrically mutually, and a data terminal is made like the x4 bit data terminals DQ0-DQ3. 
[0025] The plan of one example of the semiconductor memory concerning this invention is shown in 
drawing 3 . In this example, it carries in one package by making a 256M bit memory chip into product 
structure as mentioned above, and 512M bit storage capacity is held on the whole. In this example, the 
pin out in the case of considering as three kinds of bit patterns which consist of x4 bits, x8 bits, and xl6 
bits is shown by by making two memory chips into x2, x4, and x8 bit pattern, respectively. 
[0026] In this example, the power supply terminal VCC supports the above-mentioned power lead 
VDD, and power supply terminals VCCQ and VSSQ are used for the above-mentioned bus bar as what 
supplies supply voltage VCC and the touch-down potential VSS of a circuit from these external 
terminals without connecting. Such supply voltage VCCQ and VSSQ is used as what supplies the 
operating voltage for output buffers. It prevents that the power supply noise generated in an output 
buffer spreads to other internal circuitries through said bus bar by this inside a semiconductor memory. 
By this, stabilization can be attained for actuation of an internal circuitry. 

[0027] In this example, two 256M bit memory chips are carried in the standard package of 54 pins by 
confrontation, and, of course, also let thickness of a package be the thickness of a standard package. 
[0028] The output schematic diagram of one example of the semiconductor memory concerning this 
invention is shown in drawing 4 . Although not restricted, the example using the memory chip of 64M 
bit storage capacity is shown by especially this example, and the MEMORIARE location in normal 
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mode and the relation of DQ number are shown in it. It enables it to choose one in this example from 
four kinds of bit patterns, x 2-bit article, x 4-bit article, x 8-bit article, and x 16-bit article. The memory 
array corresponding to one memory bank is divided into 16 subarrays so that a memory array may be 
mentioned later, two pairs of Maine input output lines (MIO) are prepared from each subarray, and 32 
main amplifiers are prepared corresponding to Above MIO. The 16 above-mentioned subarrays [ eight ] 
are divided into each right and left (L/R). 

[0029] In x 2-bit article, as Marks L and R showed, every [ of MEMORIARE / a left right half] 
corresponds to DQO and DQ1, respectively. In this example, a selection signal YS is generated by 
address signals A0-A7, and a signal is outputted to 32 pairs of MIOs (Maine input output line) from one 
memory bank. As for the 32 above-mentioned pairs of MIOs, 16 pieces are divided into each 2 sets, Left 
L and Right R, as mentioned above. In x 2-bit article, buffer circuit BC prepared 32 pieces 
corresponding to a main amplifier MA is divided into 2 sets corresponding to Above L and R, and is 
connected with the data terminal DQ3 (0) common to DQ15 (1). 

[0030] By the column selection signal Y8 or Y8B formed of the address signal A8 Eight of every 16 
above-mentioned main amplifiers are chosen. Furthermore, it lets the buffer circuit CB corresponding to 
address signal A9 which is not illustrated and the main amplifier MA by which a ** of one main 
amplifier MA was finally chosen from Above L and R at a time by A10 and Al 1, and selection was 
made [ above-mentioned ] pass. 2-bit data is outputted from an output terminal DQ3 (0) and DQ15 (1). 
Here, (0) and (1) show the terminal number at the time of x2 bit pattern. As for the following and this, 
the same is said of other bit patterns. 

[0031] In x 4-bit article, the output line of the above-mentioned buffer circuit CB is divided into 4 sets. 
The address signal All which chooses a main amplifier MA is made to carry out an invalid 
(degeneracy) corresponding to it, and data read-out by 4 bitwises is performed. In x 8-bit article, the 
output line of a buffer circuit CB is divided into 8 sets, the address signals Al 1 and A10 which choose a 
main amplifier MA are made to carry out an invalid (degeneracy), and data read-out by 8 bitwises is 
performed. And in x 16-bit article, the output line of a buffer circuit CB is divided into 16 sets, the 
address signals Al 1 and A10 and A9 which choose a main amplifier MA are made to carry out an 
invalid (degeneracy), and data read-out by 8 bitwises is performed. 

[0032] The important section cross section of one example of the memory module using the 
semiconductor memory concerning this invention is shown in drawing 5 . The semiconductor memory 
with a very close memory chip is carried in both sides of a module substrate. A lead is pasted up through 
a glue line on a memory chip. With the extended direction of these leads, a glue line is formed thinly 
and, as for the bus bar extended in the direction of a right angle, the height is made lower than the 
above-mentioned lead. The margin of the height direction can be enlarged so that the wire which 
connects by this between selection of a lead and the bonding pads prepared in the surface of a memory 
chip may not contact the above-mentioned bus bar. 

[0033] Although two memory chips are made into the laminated structure as mentioned above, since the 
semiconductor memory carried in both sides of a module substrate is formed so that rear faces may 
overlap, it can form the thickness of closure resin thinly. That is, the semiconductor memory of this 
example is the usual semiconductor memory with which only one memory chip is carried, it can form in 
the package of the same thickness as a semiconductor memory with the storage capacity of the one half 
of that, and the replacement with the memory module using the above-mentioned semiconductor 
memory becomes possible. If it is the same mounting volume, storage capacity is doubled, and if it is the 
same storage capacity, one half can be made to reduce a component-side product by replacement of such 
a memory module. 

[0034] As the semiconductor memory concerning this invention attains to said drawing 1 and drawing 2 
and is shown in drawing 5 The 1st lead DQO and the 2nd lead DQ1 which the closure is carried out 
where the rear faces of the 1st and 2nd memory chips (namely, memory chip of a top and the bottom) 
are piled up, and are prolonged within and without this closure object from the 1st side of a closure 
object, It has the 3rd lead DQ2 and the 4th lead DQ3 which are prolonged within and without this 
closure object from the 1st above-mentioned side and the 2nd side of said closure object which counters. 
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[0035] Said 1st and 2nd memory chips are set to each circuit forming face. The 1st terminal DQ for data 
output which is a straight line parallel to the long side of each memory chip, and has been arranged 
along with the straight line passing through the center section of the shorter side (a), Said 2nd terminal 
DQ (b) which has the 2nd terminal DQ (b), the 3rd terminal DQ (c), and the 4th terminal DQ (d) is 
arranged in the location near said 1st terminal DQ (a) of the question of the 1st terminal DQ of the above 
(a), and the 3rd terminal DQ (c). Said 3rd terminal DQ (c) is arranged in the location near said 4th 
terminal DQ (d) of the question of the 2nd terminal DQ of the above (b), and the 4th terminal DQ (d). 
[0036] Said 1st lead DQO and said 4th lead DQ3 are arranged in the location which counters said 
straight line by ****, and said 2nd lead DQ1 and said 3rd lead DQ2 are arranged in the location which 
counters on both sides of said straight line. Said 1st and 2nd memory chips perform data output by a 
total of four bitwises from said 1 st, 2nd, 3rd, and 4th leads by performing data output by 2 bitwises 
using either DQ of said 1st and 2nd terminals, for example, the 1st terminal, (a), and the either DQ of the 
3rd and 4th terminals, for example, 3rd terminal, (c), respectively. In addition, although the terminal 
corresponding to the 2nd terminal DQ (b) and the 4th terminal DQ (d) is not drawn on the lower 
memory chip in drawing 1, in order to avoid the complicatedness of a drawing, a publication is omitted, 
it considers as the same configuration, and in practice, each terminal also corresponds and an upper chip 
and a lower chip exist. 

[0037] The 1st and 2nd memory chips can choose the data output in 2 bitwises, and the data output in 4 
bitwises respectively here. When performing data output by 4 bitwises, the above-mentioned physical 
relationship of these terminals for which the 1 st terminal DQ (a), the 2nd terminal DQ (b), the 3rd 
terminal DQ (c), and the 4th terminal DQ (d) are used is decided as mentioned above according to the 
location where the corresponding lead was standardized. That is, in case between terminals is connected 
with the lead which corresponds mutually with a wire, each terminal is arranged at the physical 
relationship which can shorten the length of a wire. In other words, the 1st terminal DQ (a) and the 2nd 
terminal DQ (b) of each memory chip are arranged near the 1st lead DQO and the 4th lead DQ3, and the 
3rd terminal DQ (c) and the 4th terminal DQ (d) of each memory chip are arranged near the 2nd lead 
DQ1 and the 3rd lead DQ2. 

[0038] In the case of the data output in 2 bitwises, although each memory chip can use any two of the 
four above-mentioned data terminals in the combination of arbitration As shown in this example, 
according to examination of this invention person, said 1st and 2nd memory chips, respectively Either of 
said 1st and 2nd terminals (for example, the 1st terminal DQ (a)), [0039] to which outputting 2 bitwises 
using either of the 3rd and 4th terminals (for example, the 3rd terminal DQ (c)) found out the desirable 
thing Namely, the 1st terminal DQ (a) and the 3rd terminal DQ (c) of the 1st memory chip use a wire for 
the 1st lead DQO and the 2nd lead DQ1 which have been prolonged near these terminals, respectively, 
respectively, and can connect it to them easily. Moreover, the 1st terminal DQ (a) and the 3rd terminal 
DQ (c) of the 1st memory chip use a wire for the 4th lead DQ3 and the 3rd lead DQ2 which have been 
prolonged near these terminals, respectively, respectively, and can connect it to them easily. 
[0040] On the other hand, if 2 bitwises are outputted from each memory chip using the 1st terminal DQ 
(a) and the 2nd terminal DQ (b), about the 1st memory chip, a wire is used for the 1st lead DQO and the 
4th lead DQ3 which have been prolonged near these terminals, respectively, and it can connect with 
them easily. However, it must connect with the 2nd lead DQ1 and the 3rd lead DQ2 which separated 
distantly [ terminal / 1st terminal DQ (a) and / DQ / (b) / 2nd ] about the 2nd memory chip. Thus, since 
short-circuit with other wires and the increment in the parasitic capacitance of a wire are caused, it is not 
desirable to connect with a wire the lead which separated distantly, and a terminal. 
[0041] It is important to reduce the parasitic capacitance of a signal line in order to improve signal 
transduction speed. Then, it is possible to reduce the parasitic capacitance of a lead by shortening the 
lead for data of memory CHITSUPUHE which is not connected like the example shown in drawing 15 . 
In this example, although the lead for data which is not connected is cut at the edge of a memory chip, it 
is also possible to omit this lead for data itself that is not connected. The plan explaining the relation 
between the above-mentioned memory chip and a leadframe is shown in drawing 16 , and a memory 
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chip and each lead show one of the two of the two memory chips. Among two or more leads, the above- 
mentioned lead by which cutting is carried out is formed in the shape of [ of the alphabet ] T character 
toward a memory chip, in order to prevent a spread omission like the lead surrounded by the dotted line. 
[0042] In said drawing 1 , the part where the 1st lead DQO branches toward an upper memory chip and a 
lower memory chip, or its thing [ setting previously and cutting ] is desirable. Moreover, the lead which 
has a configuration after cutting from the time of manufacture may be used. That is, in extended length 
[ as opposed to said 1st and 2nd memory chips in each Li 1 DO for data ], an unsymmetrical 
configuration can do ** which aims at an improvement of the signal transduction speed by parasitic 
capacitance reduction to a symmetrical configuration in said extended length. 

[0043] Surface drawing of one example of the memory module concerning this invention is shown in 
drawing 6 , and rear- face drawing of the above-mentioned memory module is shown in drawin g 7 . It is 
arranged in the shape of a matrix like 9x2 (= 18 pieces), and a semiconductor memory is carried in a 
surface [ of a module substrate ], and rear-face side. Two memory chips as shown in above-mentioned 
drawing 1 or drawing 5 are made into a laminated structure, and each of the semiconductor memory 
which consists of 36 pieces by the whole carried in both sides of these memory module substrate is 
constituted. 

[0044] Between the semiconductor memory arranged in in the shape of a matrix like the above 9x2, and 
the connector (connection electrode) prepared in the end side of the longitudinal direction of a memory 
module, a register, the semiconductor integrated circuit equipment for signal transformation and the 
capacitor for regulated power supplies, various resistance elements, etc. are carried. 
[0045] The block diagram showing drawing 6 and one example of the memory module of drawing 7 is 
shown in drawing 8 . The memory module of this example carries two or more semiconductor memories 
with which the x2 bit memory chip was made into the laminated structure, and was made into x4 bit 
pattern equivalent in a module substrate, and constitutes a 64-bit memory apparatus. That is, on both 
sides of a module substrate, the above-mentioned semiconductor memory is formed in both sides, and 
the memory apparatus which has memory banks (BANK) 0 and 1 is constituted. 

[0046] Memory banks 0 and 1 support each of nine semiconductor memories shown in above-mentioned 
drawing 6 and drawing 7 . That is, nine semiconductor memories which take charge of the data 
terminals DQ0-DQ31 and parity bits CB0-CB3 of memory banks 0 and 1 correspond to 9x2 pieces 
shown in drawing 6 , and nine semiconductor memories which take charge of the data terminals DQ32- 
DQ64 and parity bits CB4-CB7 of memory banks 0 and 1 support 9x2 pieces shown in drawin g 7 . 
Thus, let a data terminal be the memory module of 64 bit patterns of DQ0-DQ63. 8 bits of CB0-CB7 are 
prepared as a parity bit. For this reason, let the data bus connected to the socket in which the connector 
of the above-mentioned memory module is inserted be 72 bit patterns in the main substrate in which the 
memory module concerning this example is carried. 

[0047] The outline block diagram for explaining the memory apparatus using the memory module 
concerning this invention to drawing 9 is shown. In this drawing, signs that it is arranged by the 
condition of being inserted in the socket prepared in the main substrate which KONETAKU (connection 
electrode) formed together with the one side of the mounting substrate which constitutes two or more 
memory modules does not illustrate are shown. It is important for two or more memory modules to form 
thinly the thickness of the semiconductor memory which needs to be put in order at a narrow gap 
corresponding to the above-mentioned socket, therefore is mounted in a memory module. Unlike the 
memory module of the example of drawing 6 and drawing 7 , the example with which the memory chip 
SDRAM was compared by the single tier is shown to the MEJURU substrate by this example. 
[0048] The important section cross section of other one example of the memory module using the 
semiconductor memory concerning this invention is shown in drawing 10 . In this example, in order to 
make two memory chips into a laminated structure and to make thickness of closure resin thin moreover, 
it is carried out to the example of drawing 5 at a laminated structure so that the rear face of a memory 
chip may turn [ reverse ] to an outside. For this reason, for the purpose of the closure, mold resin is not 
formed for the rear face of a memory chip. It does not bar this that thin closure resin will be formed in a 
part or the whole of a memory chip on the back in the process of manufacture of a semiconductor 
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memory. That is, it is good, if closure resin is not thickly formed even in a rear face like before in order 
to give a role of the closure. 

[0049] In the invention in this application, in order a semiconductor memory is thin and to carry out, it is 
not having to change the rear face of a memory chip into the condition of having made it exposing 
completely. The rear face of the memory chip made into the laminated structure may not prevent resin 
from being thinly closure formed to a rear face in the process of the manufacture, if the whole thickness 
is formed thinly, and it may apply a suitable insulating coating etc. Or an oxide film may be formed in 
the rear face of a memory chip, and insulation may be given. As for exposing the rear face of a 
semiconductor substrate as it is, it is desirable to make it insulate electrically as mentioned above, and to 
make it place in itself [ semiconductor-memory ], since electric contact [ **** / un-] may be produced at 
the time of mounting in an electronic instrument and the time of an assembly, although it is satisfactory. 
[0050] The semiconductor memory of this example makes the surface side in which the rear face of a 
memory chip is ****ed outside and an element is formed the gestalt which faces mutually, and is made 
into the laminated structure. Thus, even if the example of drawing 5 is reverse respectively, as well as 
the example of drawing 5 when closure resin on the back can abbreviate the sense of a memory chip to 
it, thickness of a semiconductor memory can be substantially made thin. 

[0051] The important section cross section of other one example of the semiconductor memory 
concerning this invention is shown in drawing 1 1 . A lead is printed on a tape (flexible substrate), it is 
stuck on the surface of a memory chip, and the semiconductor memory of this example is connected to a 
bonding pad by the wire bump. Although not restricted especially, it applies to the side from the surface 
and closure resin is prepared, in semantics which was explained by above-mentioned drawing 10 , the 
resin seal of the rear face is not carried out substantially, but it is exposed, and the thickness as the whole 
is formed thinly. So, while two semiconductor memories had been made to become independent, it is 
made a laminated structure on a module substrate. 

[0052] As mentioned above, in the semiconductor memory concerning this invention, the bit pattern 
from x4 bit is made possible with a laminate by adding x2 configuration in a memory chip. Furthermore, 
in this invention, expansion is made possible only by assembling the chip manufactured at the same 
production process before a wafer, and changing the assembly of gradual - section pad by making all of 
x2, x4, x8, and xl6 into a bond option. By considering as such a bond option, fertilization of the 
memory chip created at the production process before a wafer can be attained, and low cost-ization can 
be promoted. 
[0053] 
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[0054] the semiconductor memory which a table 1 requires for the invention in this application « about 
64 -- it is the related example of the pad input and function for performing the bonding option at the 
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tiihe of having storage capacity like M bits and applying to an EDO/FP article. Four kinds of bit patterns 
are changed among four option pads using two pad BOPOB and BOP1B, the change of EDO and a first 
page (FP) is performed using 1 pad BOP2B, and the change of 4K refresh (4KR) and 8K refresh (8KR) 
is performed using remainder 1 pad BOP3B. 
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[0056] A table 2 is the relation of the role of DQ pin. In order to support to xl6 bit, it has 16 DQ pins, 
although ** of a **** use pin increases for these to be set to x8, x4, and x2 - these cases 
disconnection (opening) - then, it is good. It is used for the I/O pin of the parallel test of 4DQ use while 
15 use by DQ1, DQ3, DQ13, and DQ x4. In all cases, DQ15 is used. That is, also in x2 bit, it is used 
also in an EIAJ test. 

[0057] You may make it also connect 2 pad BOP2B and BOP3B to an external terminal among the 
above-mentioned option pads in a table 1 two pad BOPOB, BOP1B, and if needed. In this case, when 
carried in said memory module, a setup of a bit pattern is enabled like the above by supplying voltage as 
shown in a table 1 to these external terminals. Thereby, in case it carries in a memory module in a user, 
the bit pattern of a data terminal can be chosen. 

[0058] The outline layout pattern of one example of the dynamic mold RAM with which this invention 
is applied is shown in drawing 12 . Each circuit block of this drawing is formed on one semiconductor 
substrate like single crystal silicon of the manufacturing technology of a well-known semiconductor 
integrated circuit. Each circuit of this drawing is drawn almost to compensate for the geometric 
arrangement on the above-mentioned semiconductor substrate. A memory array is divided into four 
pieces as a whole, and it is made to have this example memory banks (Bank) 0-3 consist of. 
[0059] The above-mentioned memory banks 0-3 correspond to the memory array in alignment with the 
longitudinal direction of a semiconductor chip divided into two pieces at a time up and down at two 
pieces and right and left. The circumference circuit PERI which becomes a part for the center section in 
alignment with the longitudinal direction of the above-mentioned chip from an address input circuit, a 
data I/O circuit, and a bonding pad train is formed. 

[0060] Although not illustrated, as an example of the circumference circuit PERI In the interface of a 
pressure-up voltage generating circuit, the control circuit which controls the actuation, and SSTL The 
partial pressure circuit which forms the reference voltage of the input circuit which pressured the 
external power voltage VDDQ partially to one half, and consisted of differential circuits, An I/O circuit, 
its clock control circuit, Y PURIDE coder and a read/write buffer, The pressure-lowering circuit which 
forms the operating voltage of a circumference circuit, the VPP sensor which detects whether VPP 
voltage is desired voltage, It consists of X address latch circuit, Y clock circuit, a mode decoder / clock 
buffer and a command circuit, the Y tin uta and its control circuit, a refresh control circuit, a bonding 
option circuit, a powering-on detector, etc. 

[0061] In each memory array which met the longitudinal direction of a semiconductor chip as mentioned 
above and which is divided into right and left at a time by two pieces, and becomes two pieces from a 
total of four pieces up and down, to a longitudinal direction, X system Puri decoder circuit ROWPDC 
and the relief circuit ROWRED, Y system Puri decoder circuit COLPDC, and the relief circuit 
COLRED collect into the pars intermedia of a longitudinal direction, and are arranged in it. That is, 
respectively corresponding to the four above-mentioned memory arrays, corresponding to the memory 
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ari-ay prepared two above-mentioned right and left at a time, the above-mentioned X system Puri 
decoder circuit ROWPDC and the relief circuit ROWRED, Y system Puri decoder circuit COLPDC, and 
the relief circuit COLRED distribute 2 sets respectively, and are prepared. 

[0062] It is made for each to drive said main word line prepared so that the main word driver field 
MWD might be formed similarly and it might extend to the bottom and an upper part side corresponding 
to each memory array along with the above-mentioned interstitial segment of the above-mentioned 
memory array. With this configuration, when said same ZABUAREI is used, a main word line is 
extended so that 16 subarrays may be penetrated. Although not restricted especially, in the above- 
mentioned memory array, the Y decoder YDC is formed in the chip circumference side of the opposite 
side in a part for the above-mentioned chip center section, that is, each memory array the main amplifier 
MA arranged at the above-mentioned central site and the Y decoder YDC arranged at the circumference 
side come [ a memory array / above-mentioned ] to carry out quadrisection ~ respectively — ** Mr. 
**** it is arranged like. These four memory arrays support four memory banks. 
[0063] One memory array corresponding to a memory bank has 16 subarrays in the direction of a word 
line as mentioned above, two pairs of Maine input output lines are extended in the direction of a bit line 
in between subarrays from each, and it is led to the input terminal of 32 main amplifiers MA as 
mentioned above. Thereby, a switch of a bit pattern (the above x2, x4, x8, and xl6 kind) is enabled. 
[0064] each memory array the main amplifier MA arranged at the above-mentioned central site and the 
Y decoder YDC arranged at the circumference side come [ a memory array / above-mentioned ] to carry 
out quadrisection in this example - ** Mr. **** it is arranged like. The above-mentioned memory 
array is divided into two or more subarrays 15 as one of them is expanded and it is shown. This subarray 
15 is surrounded and formed in the sense amplifier field 16 and the sub WORD driver field 17 which 
have been arranged so that it may be inserted. Let the intersection of the above-mentioned sense 
amplifier amplifier field 16 and the above-mentioned sub WORD driver field 17 be the crossover field 
18. It is constituted by the shared sense method, a complementary bit line is formed in right and left 
centering on a sense amplifier except for the sense amplifier arranged to the both ends of a memory cell 
array, and the sense amplifier formed in the above-mentioned sense amplifier field 16 is alternatively 
connected to the complementary bit line of the memory cell array of one of right and left. 
[0065] Although one subarray 15 does not illustrate, it is constituted by 256 sub word lines and the 
complementary bit line (or data line) which consists of 256 pairs which intersect perpendicularly with it. 
In addition, a spare word line and a spare complementary bit line are also formed in a subarray for relief 
of a defect word line or a defect bit line. In the one above-mentioned memory array, since the above- 
mentioned sub word line as the whole is formed by about 4 K since the above-mentioned subarray is 
prepared in the 16 array directions of a word line, and it is prepared in the 16 array directions of a bit 
line, a complementary bit line is formed by about 4 K as a whole. Since such a memory array is prepared 
by the four whole, on the whole, storage capacity like 4x4Kx4K=64M bit is held. 
[0066] As other examples, although one subarray 15 does not illustrate, 512 sub word lines and the 
complementary bit line (or data line) which consists of 512 pairs which intersect perpendicularly with it 
may constitute it. A spare word line and a spare complementary bit line are also formed in a subarray 
like the above for relief of a defect word line or a defect bit line. In the one above-mentioned memory 
array, since the above-mentioned sub word line as the whole is formed by about 8 K since the above- 
mentioned subarray is prepared in the 16 array directions of a word line, and it is prepared in the 16 
array directions of a bit line, a complementary bit line is formed by about 8 K as a whole. Since such a 
memory array is prepared by the four whole, on the whole, storage capacity like 8x8Kx4K=256M bit is 
held. 

[0067] taking the above hierarchy word line methods - the above - in the case of which, the length of a 
complementary bit line is divided at 1/16 of length corresponding to the 16 above-mentioned subarrays. 
A sub word line is divided into 1/16 of length corresponding to the 16 above-mentioned subarrays. The 
sub WORD driver (sub word line drive circuit) 17 is formed every subarray 15 by which the one above- 
mentioned memory array was divided. The sub WORD driver 17 is divided into 1/16 of length to a main 
word line as mentioned above, and forms the selection signal of the sub word line extended by it and 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/11/2004 



Page 11 of 19 



parallel. , . . 

[0068] Although it will not be especially restricted in this example in order to make the wiring pitch ol a 
main word line loose if it puts in another way in order to reduce the number of main word lines, the sub 
word line which consists of four in the direction of a complementary bit line is arranged to one main 
word line. Thus, in order to choose one sub word line from the sub word lines with which it was divided 
into eight in the'direction of a main word line, and four were assigned at a time to the direction of a 
complementary bit line, the subWORD selection driver which is not illustrated is arranged at the main 
word driver MWD. This subWORD selection driver forms the selection signal which chooses one from 
four subWORD selection lines extended in the array direction of the above-mentioned subWORD 
driver. 

[0069] If Y address is inputted when a layout like drawing 12 is adopted, it will be told to the relief 
circuit established in the pars intermedia of the above-mentioned memory array through the address 
buffer ADDBUP, and the Y decoder YDC arranged through a PURIDE coder at the circumference side 
of a chip, and Y selection signal will be formed here. The complementary bit line of one subarray is 
chosen from the above-mentioned Y selection signal, and it is outputted through the output circuit which 
it is told to the main amplifier MA by the side of the chip center section of it and the opposite side, it is 
amplified, and is not illustrated. 

[0070] A glimpse of this configuration judges it that time amount until a signal has a chip taken about, 
and reads and a signal is outputted becomes long. However, since it is necessary to input an address 
signal as it is, if a relief circuit is arranged to either of the centers of a chip, it will wait for the judgment 
result of whether to be the defect address in a relief circuit, and will decide on the output time amount of 
a PURIDE coder as it. That is, if the PURIDE coder and the relief circuit are separated, signal delay 
there will become the cause of delaying actual Y selection actuation. 
[0071] In this example, although the sum of the signal transduction path for choosing the 
complementary bit line of a subarray and the signal transduction path from the selected complementary 
bit line to the input of a main amplifier MA through an input output line serves as a signal transduction 
path which crosses a memory array and it goes to and comes back one time as mentioned above even if 
it chooses which complementary bit line, since a main amplifier MA and the Y decoder YDC are 
arranged on both sides of a memory array at both sides, it can be shortened in one half. Thereby, 
improvement in the speed of memory access is attained. 

[0072] When four memory arrays are made to correspond to a memory bank as mentioned above, 
respectively and it is made a laminated structure by confrontation like the example of said drawing 5 , it 
is made for the locations of the memory array operated by coincidence in two memory chips to differ. 
That is, two memory arrays are chosen across the circumference circuit PERI established in the vertical 
center section of the above-mentioned memory chip. Thereby, an exoergic part can be distributed. 
[0073] The circuit diagram of one example where it was simplified from an address input to data output 
focusing on the sense amplifier section of the dynamic mold RAM concerning this invention is shown in 
drawing 13 . In this drawing, the sense amplifier 16 with which it was made to be inserted from the 
upper and lower sides at two subarray s 1 5, and the circuit established in the crossover area 1 8 are shown 
in instantiation, and others are shown as a block diagram. 

[0074] The dynamic mold memory cell is shown in [ one prepared between the sub word line SWL 
formed in the one above-mentioned subarray 15, and one bit line BL of the complementary bit lines BL 
and BLB ] instantiation as a representative. A dynamic mold memory cell consists of address selection 
MOSFETQm and a storage capacitor Cs. The gate of address selection MOSFETQm is connected to the 
sub word line SWL, the drain of this MOSFETQm is connected to a bit line BL, and the storage 
capacitor Cs is connected to the source. The electrode of another side of the storage capacitor Cs is 
communalized, and plate voltage VPLT is given. The negative back bias voltage VBB is impressed to 
the substrate (channel) of Above MOSFETQm. Although not restricted especially, the above-mentioned 
back bias voltage VBB is set as voltage like -IV. Let selection level of the above-mentioned sub word 
line SWL be the high voltage VPP made high by the threshold voltage of the above-mentioned address 
selection MOSFETQm to the high level of the above-mentioned bit line. 
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[0075] When it is made to operate a sense amplifier on the internal pressure-lowering voltage VDL, the 
high level which is amplified by the sense amplifier and a bit line is given is made into the above- 
mentioned internal voltage VDL level. Therefore, the high voltage VPP corresponding to the selection 
level of the above-mentioned word line is made into VDL+Vth+alpha. The complementary bit lines BL 
and BLB of the pair of the subarray prepared in the left-hand side of a sense amplifier are arranged in 
parallel, as shown in this drawing. These complementary bit lines BL and BLB are connected with the 
I/O node of the unit circuit of a sense amplifier by shared switches MOSFETQ1 and Q2. 
[0076] The unit circuit of a sense amplifier consists of CMOS latch circuits which the gate and a drain 
become from the amplification MOSFETQ5 and Q6 of N channel mold which cross connection was 
carried out and was made into the latch gestalt, and the amplification MOSFETMOSFETQ7 and Q8 of a 
P channel mold. The source of N channel molds MOSFETQ5 and Q6 is connected to the common 
source line crucible swelling number. The source of the P channel molds MOSFETQ7 and Q8 is 
connected to the common source line CSP. The power switch MOSFET is connected to the above- 
mentioned common source lines crucible swelling number and CSP, respectively. 
[0077] Although not restricted to especially the common source line crucible swelling number to which 
the source of the amplification MOSFETQ5 and Q6 of N channel mold was connected although not 
restricted especially, the operating voltage corresponding to touch-down potential is given by the power 
switch MOSFETQ14 of N channel mold formed in the above-mentioned crossing area 18. The power 
metal-oxide semiconductor field effect transistor Q15 of N channel mold which supplies the above- 
mentioned internal voltage VDL is formed in the common source line CSP to which the source of the 
amplification MOSFETQ7 and Q8 of the above-mentioned P channel mold was connected similarly. It 
distributes in each unit circuit and you may make it form the above-mentioned power switch MOSFET. 
[0078] The activation signals SAN and SAP for sense amplifiers supplied to the gate of the power 
metal-oxide semiconductor field effect transistor Q14 and Q15 of the above-mentioned N channel mold 
are made into the signal of the inphase made high-level at the time of the activity of a sense amplifier. 
The high level of Signal SAP is made into the signal of pressure-up voltage VPP level. Since pressure- 
up voltage VPP is set to about 3.6 V when VDL is 1 .8V, it can fully make an ON state the above- 
mentioned N channel mold MOSFETQ15, and can make the common source line CSP internal voltage 
VDL level. 

[0079] The equalizing MOSFETQ1 1 which short-circuits a complementary bit line, and the precharge 
(equalizing) circuit which becomes a complementary bit line from the switches MOSFETQ9 and Q10 
which supply the half precharge voltage VBLR are established in the I/O node of the unit circuit of the 
above-mentioned sense amplifier. As for these gates of MOSFETQ9-Q1 1, the precharge signal PCB is 
supplied in common. Although the driver circuit which forms this precharge signal PCB is not 
illustrated, it prepares an inverter circuit in the above-mentioned crossing area, and makes that standup 
and falling a high speed. That is, it precedes with word line selection timing at the time of initiation of 
memory access, and MOSFETQ9-Q1 1 which constitute the above-mentioned precharge circuit through 
the inverter circuit distributed and prepared in each crossing area are changed to a high speed. 
[0080] IO switching circuit IOSW (switches MOSFETQ19 and Q20 which connect Maine IO with local 
IO) is put on the above-mentioned crossing area 1 8. Furthermore, the half precharge circuit of the 
common source lines CSP and crucible swelling number of a sense amplifier, the half precharge circuit 
of the local input output line LIO, the VDL precharge circuit of the Maine input output line, the 
distributed driver circuit of the shared selection-signal lines SHR and SHL, etc. are prepared if needed 
besides the circuit shown in drawing 3 . 

[0081] The unit circuit of a sense amplifier is connected to the same complementary bit lines BL and 
BLB of the subarray 15 of the drawing bottom through shared switches MOSFETQ3 and Q4. For 
example, when the sub word line SWL of an upper subarray is chosen, as for the top shared switches 
MOSFETQ1 and Q2 of a sense amplifier, the bottom shared switches MOSFETQ3 and Q4 are made an 
ON state at an OFF state, if switches MOSFETQ12 and Q13 constitute a column (Y) switching circuit 
and the above-mentioned selection signal YS is made into selection level (high-level) ~ an ON state ~ 
becoming - the I/O node of the unit circuit of the above-mentioned sense amplifier, and the local input 
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output lines LIOl and LIOl - B, LI02, LI02B, etc. are connected. 

[0082] Thereby, the I/O node of a sense amplifier amplifies the minute signal of the memory cell which 
was connected to the complementary bit lines BL and BLB of an above top, and was connected to the 
selected sub word line SWL, and tells it to the local input output line LIOl and LIOIB through the 
above-mentioned column switching circuit (Q12 and Q13). The above-mentioned local input output line 
LIOl and LIOIB are extended in a longitudinal direction in accordance with the above-mentioned sense 
amplifier train that is, in this drawing. The above-mentioned local input output line LIOl and LIOIB are 
connected to the Maine input output lines MIO and MIOB to which the input terminal of a main 
amplifier 61 is connected through IO switching circuit which consists of N channel molds MOSFETQ19 
and Q20 formed in the crossing area 18. 

[0083] Switch control is carried out from the selection signal which decoded the address signal of X 
system and was formed, and the above-mentioned IO switching circuit is ****. In addition, IO 
switching circuit is good for each of the above-mentioned N channel molds MOSFETQ19 and Q20 also 
as a CMOS switch configuration which connected the P channel mold MOSFET to juxtaposition. In the 
burst mode of a Synchronous DRAM, the above-mentioned column selection signal YS is switched by 
counter actuation, and connection between the above-mentioned local input output line LIOl, LIOIB 
and LI02, LI02B, and every two pairs of complementary bit lines BL and BLB of a subarray is 
switched one by one. 

[0084] An address signal Ai is supplied to an address buffer 51. This address buffer operates in time 
sharing, and incorporates X address signal and Y address signal. X address signal is supplied to the 
PURIDE coder 52, and the selection signal of the main word line MWL is formed through the main low 
decoder 1 1 and the main word driver 12. The above-mentioned address buffer 51 receives the address 
signal Ai supplied from an external terminal, and is operated by the supply voltage VDDQ supplied 
from an external terminal, the above-mentioned PURIDE coder is operated to it by the pressure- 
lowering voltage VPERI (VDD) which lowered the pressure of it, and the above-mentioned main word 
driver 12 is operated by the pressure-up voltage VPP to it. As this main word driver 12, the logical 
circuit with a level-conversion function which receives the above-mentioned PURIDE code signal is 
used. The column decoder (driver) 53 forms the above-mentioned selection signal YS in response to Y 
address signal supplied by time-sharing-actuation of above-mentioned address BAFUAA 51 including 
the drive circuit in which operating voltage is formed of MOSFETQ23 which constitutes the above- 
mentioned VCLP generating circuit. 

[0085] the output buffer 62 which the above-mentioned main amplifier 61 is operated by said pressure- 
lowering voltage VPERI (VDD), and is operated with the supply voltage VDDQ supplied from an 
external terminal - letting it pass - external terminal Dout from - it is outputted. The write-in signal 
inputted from the external terminal Din is incorporated through an input buffer 63, is written in the 
above-mentioned Maine input output lines MIO and MIOB through the light amplifier (light driver) 
contained in a main amplifier 61 in this drawing, and supplies a signal. Boolean part for synchronizing a 
level-conversion circuit and its output signal with the timing signal corresponding to the above- 
mentioned clock signal, and making them output is established in the input section of the above- 
mentioned output buffer 62. 

[0086] The pressure-lowering voltage VPERI (VDD) by which especially supply voltage VDDQ 
supplied from the above-mentioned external terminal although not restricted is set to 3.3V with the 1st 
gestalt, and is supplied to an internal circuitry is set as 2.5V, and operating voltage VDL of the above- 
mentioned sense amplifier is set to 1.8V. And the selection signal (pressure-up voltage) of a word line is 
set to 3.6V. Precharge voltage VBLR of a bit line is set to 0.9V corresponding to VDL/2, and plate 
voltage VPLT is also set to 0.9V. And substrate voltage VBB is set to -1.0V. Supply voltage VDDQ 
supplied from the above-mentioned external terminal may be made into a low battery like 2.5V as the 
2nd gestalt. Thus, at the low time of supply voltage VDDQ, the pressure-lowering voltage VPERI 
(VDD) and pressure-lowering voltage VDL may be made the same with about 1 .8V. 
[0087] Or even if [ whose supply voltage VDDQ supplied from an external terminal is / like / similarly / 
2.0V or 1 .8V for the pressure-lowering voltage VPERI (VDD) which is set to 3.3V and supplied to an 
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internal circuitry, and the operating voltage VDL of a sense amplifier ], it is good. Thus, internal voltage 
can take various operation gestalten to the external power voltage VDDQ. 

[0088] The whole one example block diagram of the Synchronous DRAM (only henceforth SDRAM) 
which is the abbreviation 256M bit to which this invention is applied is shown in drawing 14 . Although 
especially SDRAM of this example is not restricted/memory array 200D which constitutes memory 
array 200A which constitutes a memory bank 0 among four memory banks, and a memory bank 3 is 
shown in instantiation. 

[0089] That is, the memory arrays 200B and 200C corresponding to two [ 1 and 2 ] of four memory 
banks are omitted. The memory arrays 200A-200D which corresponded to four memory banks 0-3, 
respectively It has the dynamic mold memory cell by which matrix arrangement was carried out like the 
memory arrays 200A and 200D shown in this drawing in instantiation. If drawing is followed, the 
selection terminal of the memory cell arranged at the same train will be combined with the word line 
(not shown) for every train, and the data input/output terminal of the memory cell arranged at the same 
line is combined with the complementary data line (not shown) for every line. 
[0090] According to the decoding result of the row address signal by line (low) decoder 201 A, one 
drives the word line which the above-mentioned memory array 200A does not illustrate on selection 
level. The complementary data line which memory array 200A does not illustrate is combined with I/O 
line 202A containing a sense amplifier and a column selection circuitry. The sense amplifier in I/O line 
202A containing a sense amplifier and a column selection circuitry is an amplifying circuit which 
detects and amplifies the miniature potential difference which appears in each complementary data line 
by the data readout from a memory cell. The column switching circuit in it is a switching circuit for 
choosing the complementary data line as each **, and making a complementary I/O line flow. 
According to the decoding result of the column address signal by column decoder 203 A, selection 
actuation of the column switching circuit is carried out. 

[0091] I/O line 202D and column decoder 203D in which memory array 200B thru/or 200D contain low 
decoder 201 D, a sense amplifier, and a column selection circuitry similarly as shown in memory array 
200D in instantiation are prepared. The above-mentioned complementation I/O line is connected to the 
input terminal of the output terminal of light buffer 214A and B and main amplifier 212A, and D. The 
output signal of the above-mentioned main amplifier 212A and D is told to the input terminal of a latch / 
register 213, and the output signal of this latch / register 213 is outputted from an external terminal 
through an output buffer 211. 

[0092] The write-in signal inputted from the external terminal is told to the input terminal of the above- 
mentioned light buffer 214A and D through an input buffer 210. Although especially the above- 
mentioned external terminal is not restricted, let it be the data input/output terminal which outputs data 
D0-D15 which consists of 16 bits. In addition, corresponding to memory array 200B and C by which the 
abbreviation was carried out [ above-mentioned ], the respectively same main amplifier as the above and 
a light buffer are formed. 

[0093] The address signals A0-A13 supplied from an address input terminal are incorporated by the 
column address buffer 205 and the row address buffer 206 in address multiplexer format. When it has 
storage capacity like 256M bit and is made to perform memory access in 2 bitwises as mentioned above, 
the address terminal which inputs an address signal A 14 is prepared. In x4 bit pattern, it is supposed that 
it is effective to an address signal Al 1, by x8 bit pattern, even an address signal A10 is confirmed and 
even address signal A9 is confirmed by xl6 bit pattern. In the case of storage capacity like 64M bit, by 
x4 bit pattern, it is supposed that it is effective to an address signal A10, it is supposed in x8 bit pattern 
that even address signal A9 is effective, and as shown in drawing, even an address signal A8 is 
confirmed by xl6 bit pattern. 

[0094] Each buffer holds the address signal supplied from the address input terminal. The row address 
buffer 206 incorporates the refresh address signal outputted from the refresh counter 208 in a refresh 
mode of operation as a row address signal. The output of the column address buffer 205 is supplied as 
presetting data of the column address counter 207, and the train (column) address counter 207 turns and 
outputs the column address signal as the above-mentioned presetting data, or the value which carried out 
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sequential increment of the column address signal to the column decoders 203A-203D according to the 
mode of operation specified by the below-mentioned command etc. 

[0095] The controller 209 shown by the dotted line in this drawing Although not restricted especially, 
clock signal CLK, the clock enable signal CKE, A chip select signal/CS, a column-address strobe 
signal / CAS (mark/means that the signal to which this was given is a signal of low enabling), External- 
control signals, such as a row address strobe signal / RAS and a write enable signal / WE, It is what 
forms the internal-time signal for the control data from the address input terminals A0-A1 1 being 
supplied, and controlling the mode of operation of SDRAM, and actuation of the above-mentioned 
circuit block based on change, timing, etc. of the level of those signals. It has a mode register 10, a 
command decoder 20, the timing generating circuit 30, and clock buffer 40 grade. 
[0096] A clock signal CLK is inputted into said clock synchronous circuit 50 which was explained 
through the clock buffer 40, and an internal clock is generated. Although especially the above- 
mentioned internal clock is not restricted, while it is used as a timing signal which activates an output 
buffer 21 1 and an input buffer 210, the timing signal which is supplied to the timing generating circuit 
30 and supplied to the train address buffer 205, the line address buffer 206, and the train address counter 
207 based on this clock signal is formed. 

[0097] Other external input signals are made significant synchronizing with the rising edge of the 
internal clock signal concerned. A chip select signal/CS directs initiation of a command input cycle with 
the low level. The input of the time (chip condition of not choosing) when a chip select signal/CS is 
high-level, or others does not have semantics. However, interior actions mentioned later, such as a 
selection condition of a memory bank and burst actuation, are not influenced by change in the chip 
condition of not choosing. Each signal of /RAS, /CAS, and AVE is made into a significant signal, when 
a function is different in the correspondence signal in the usual DRAM and the command cycle 
mentioned later is defined. 

[0098] It is the signal which directs the effectiveness of the following clock signal, if the signal CKE 
concerned is high-level, the rising edge of the following clock signal CLK will be confirmed, and when 
it is a low level, let the clock enable signal CKE be an invalid. In addition, in a Read mode, when the 
external-control signal which controls output enable to an output buffer 21 1 / OE is prepared, this 
signal/OE is also supplied to a controller 209, and when the signal is high level, it changes an output 
buffer 2 1 1 into a high power impedance condition. 

[0099] The above-mentioned row address signal is defined by the level of A0-A1 1 in the below- 
mentioned row address strobe bank active command cycle which synchronizes with the rising edge of a 
clock signal CLK (internal clock signal). 

[0100] In the above-mentioned row address strobe bank active command cycle, it is considered that 
address signals A12 and A13 are bank selection signals. That is, one of four memory banks 0-3 is 
chosen by the combination of A12 and A13. Although especially the selection control of a memory bank 
is not restricted, processing of connection with the input buffer 210 and output buffer 21 1 only by the 
side of activation of only the low decoder by the side of a selection memory bank, **** selection of the 
column switching circuit by the side of a non-choosing memory bank, and a selection memory bank etc. 
can perform it. 

[0101] In the case of xl6 bit pattern, the above-mentioned column address signal is defined by 256M bit 
as mentioned above by the level of AO - A9 in the lead or light command (below-mentioned column 
address lead command, column address light command) cycle which synchronizes with the rising edge 
of a clock signal CLK (internal clock). And let the column address defined by carrying out in this way 
be the start address of burst access. 

[0102] Next, the main modes of operation of SDRAM directed by the command are explained. 
(1) Mode register set command (Mo) 

It is a command for setting the above-mentioned mode register 30, and with /CS, /RAS, /CAS, and 
a /WE= low level, command assignment is carried out and the data (register set data) concerned which 
should be set is given through A0-A1 1. Although especially register set data is not restricted, let it be 
burst length, CAS latency, a write mode, etc. Although not restricted especially, burst length which can 
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be set up is made into 1 , 2, 4, 8, and a full page, and CAS latency which can be set up is set to 1, 2, and 
3, and let the write modes which can be set up be a burst light and a single light. 
[0103] The above-mentioned CAS latency directs a part for what cycle of an internal clock signal is 
spent by output actuation of an output buffer 211 from falling of /CAS in the lead actuation directed by 
the below-mentioned column address lead command. It is for the interior-action time amount for data 
readout being needed by the time read-out data is decided, and setting it up according to the operating 
frequency of an internal clock signal. If it puts in another way, in using an internal clock signal with 
high frequency, it sets CAS latency as a big value relatively, and in using an internal clock signal with 
low frequency, it will set CAS latency as a small value relatively. 
[0104] (2) Row address strobe bank active command (Ac) 

the command with which this confirms directions of a row address strobe, and selection of the memory 
bank by A12 and A13 - it is - /CS, a /RAS= low level, /CAS, and /WE= - therefore, it is directed high- 
level and the signal with which the address supplied to AO - A9 at this time is supplied to A12 and A13 
as a row address signal is incorporated as a selection signal of a memory bank. Incorporation actuation is 
performed as mentioned above synchronizing with the rising edge of an internal clock signal. For 
example, if the command concerned is specified, the word line in the memory bank specified by it will 
be chosen, and the memory cell connected to the word line concerned will flow in the complementary 
data line which corresponds, respectively. 
[0105] (3) Column address lead command (Re) 

the command which gives directions of a column-address strobe while being a command required in 
order that this command may start burst lead actuation - it is - /CS, a /CAS= low level, /RAS, 
and /WE= - therefore, it is directed high-level and the column address supplied to AO - A9 (in the case 
of xl6 bit pattern) at this time is incorporated as a column address signal. The column address signal 
incorporated by this is supplied to the column address counter 207 as a burst start address. 
[0106] In the burst lead actuation directed by this, selection of the word line in a memory bank and it is 
performed in the row address strobe bank active command cycle before that, sequential selection is 
made according to the address signal outputted from the column address counter 207 synchronizing with 
an internal clock signal, and the memory cell of the selection word line concerned is read continuously. 
Let the number of data read continuously be the number specified with the above-mentioned burst 
length. Moreover, data readout initiation from an output buffer 21 1 is performed by waiting for the 
number of cycles of the internal clock signal specified by the above-mentioned CAS latency. 
[0107] (4) Column address light command (Wr) 

It considers as a command required when the burst light is set as the mode register 10 as a mode of the 
Wright actuation, in order to start the burst light actuation concerned, and considers as a command 
required when the single light is set as the mode register 10 as a mode of the Wright actuation, in order 
to start the single light actuation concerned. Furthermore, the command concerned gives directions of 
the column-address strobe in a single light and a burst light. 

[0108] the command concerned - /CS, /CAS, a /WE= low level, and /RAS= - therefore, it is directed 
high-level and the address supplied to AO - A9 at this time is incorporated as a column address signal. 
The column address signal incorporated by this is supplied to the column address counter 207 as a burst 
start address in a burst light. The procedure of the burst light actuation directed by this as well as burst 
lead actuation is performed. However, there is no CAS latency in the Wright actuation, and 
incorporation of light data is started from the column address light command cycle concerned. 
[0109] (5) Precharge command (Pr) 

this is taken as the initiation command of the precharge actuation to the memory bank chosen by A12 
and A13 - having - /CS, /RAS, a /WE= low level, and /CAS= - therefore, it is directed high-level. 
[0110] (6) the command needed in order that the command of Ohtori fresh command ** may start the 
Ohtori freshness ~ it is - /CS, /RAS, a /CAS= low level / WE, and CKE= - therefore, it is directed 
high-level. 

[01 1 1] (7) It is a command required in order to stop the burst actuation to a burst stop Inn full page 
command full page to all memory banks, and is ignored in the burst actuation of those other than a full 
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page, this command - /CS, a /WE= low level, /RAS, and /CAS= ~ therefore, it is directed high-level. 
[0112] (8) No operation command (Nop) 

This is a command which does not perform substantial actuation and which carries out thing directions, 
and is directed with the high level of a /CS= low level, /RAS, /CAS, and AVE. 
[01 13] In SDRAM, actuation of the row address system in the another memory bank concerned is 
enabled, without affecting actuation by one memory bank under activation concerned in any way, if 
another memory bank is specified by the middle and a row address strobe bank active command is 
supplied, when burst actuation is performed by one memory bank. For example, although SDRAM has 
the data supplied from the outside, the address, and a means to hold a control signal inside and the 
contents of maintenance especially the address, and especially a control signal are not restricted, it is 
held for every memory bank. Or the data of word line 1 duty in memory block chosen by the row 
address strobe bank active command cycle is beforehand held before column system actuation at a 
latch / register 213 for read-out actuation. 

[0114] Unless data D0-D15 collides in the data input/output terminal which follows, for example, 
consists of 16 bits, it is possible to publish the precharge command and row address strobe bank active 
command to a different memory bank from the memory bank which the command under activation 
concerned makes a processing object, and to make an interior action start beforehand in the command 
execution which processing has not ended. Since SDRAM of this example performs memory access in a 
16-bit unit as mentioned above, has the address of about 4 M with the address of A0-A1 1 and consists of 
four memory banks, it is made to have about 256M storage capacity like a bit (4Mx4 bank xl6 bit) held 
on the whole. 

[0115] The operation effect acquired from the above-mentioned example is as follows. 

(1) The effect that a user- friendly semiconductor memory can be obtained is acquired, using a thin 

package by assembling to a laminated structure, where the rear face of two memory chips where 

memory access is performed by 2 bitwises is piled up, and being made to perform memory access in 4 

bitwises. 

[0116] (2) The effect that they can realize thin shape-ization of a package since the two above- 
mentioned memory chips are unnecessary for the purpose of the closure and can eliminate closure resin 
on the back as much as possible by piling up so that a rear face may contact mutually is acquired. 
[01 17] (3) The above-mentioned memory chip is divided into two or more memory banks, and when it 
piles up so that the above-mentioned rear face may contact, and making it the locations on the rear face 
of a memory chip of a memory bank to which the same address was assigned differ, the effect that an 
exoergic part can be distributed is acquired. 

[0118] (4) The effect that thin shape-ization of a package is realizable is acquired by [ which form so 
that the surface may be contacted at least ] having piled up the two above-mentioned memory chips so 
that the surface might face mutually, and having inserted the above-mentioned closure resin by two 
memory chips. 

[01 19] (5) The effect that, as for the two above-mentioned memory chips, the thickness can be made 
thin, making it a laminating when the lead of a tape condition is formed for each in the surface and it is 
made for the above-mentioned surface section to contact the above-mentioned closure resin at least 
except for a rear face is acquired. 

[0120] (6) The thickness of the semiconductor memory equipped with two memory chips made into the 
above-mentioned laminated structure is equivalent to the thickness of the semiconductor memory which 
has the one-piece memory chip which has the one half or the equivalent storage capacity of that, or the 
effect that the replacement with the semiconductor memory of existing (general-purpose) can be 
performed is acquired by making it less than [ it ]. 

[0121] (7) The effect that it can attain fertilization by setup of signal level with the signal transduction 
path or it using a wiring means or a bonding wire since the above-mentioned memory chip can form the 
memory chip which consists of many forms by having the function which enables two or more kinds of 
data I/O by two or more bit unit including the memory access in 2 bitwises at the same production 
process is acquired. 
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[0122] (8) By making the above-mentioned two or more bitwises into four kinds, 2 bitwises, 4 bitwises, 
8 bitwises, and 16 bitwises, the semiconductor memory of 4, 8 and 16 which are generally widely used 
including the laminated structure of two chips, and 32 bit patterns can be substantially realized by one 
kind of memory chip, and the effect that a memory chip twice the storage capacity of one can moreover 
be obtained at the maximum is acquired. 

[0123] (9) The above-mentioned semiconductor memory forms a lead so that it may extend from the 
both-sides side of the longitudinal direction of a rectangular resin seal package, and the above- 
mentioned 4 bits as a data terminal which consists of the 1st terminal thru/or the 4th terminal The above 
1st, the 2nd terminal, the 3rd, and the 4th terminal are divided and prepared in a symmetrical location to 
a center line parallel to the above-mentioned longitudinal direction at the both sides of a rectangular 
resin seal package. By connecting electrically to the 1st terminal of the above, and the 2nd terminal, the 
electrode which corresponded the two above-mentioned memory chips to the 2 above-mentioned bits 
data terminal Each data terminal of two memory chips is made to separate, and the effect of the ability to 
make the four above-mentioned data terminals corresponding is acquired. 

[0124] (10) Increase of the storage capacity per unit volume and the effect that the memory module in 
which high density assembly is possible can be obtained are acquired by assembling to a laminated 
structure in the condition that closure resin cannot be touched at the rear face of two memory chips at 
which memory access is performed by 2 bitwises, and preparing the plurality of a semiconductor 
memory as comes to carry out memory access in 4 bitwises on the mounting substrate with which it 
comes to form an electrode along the one side which consists of rectangles. 

[0125] (1 1) By using it for it, as the above-mentioned electrode is inserted in two or more KONETAKU 
which is located in a line in parallel on the main substrate, and is arranged in the plurality of the above- 
mentioned memory module, increase of the storage capacity per unit volume and the effect that high 
density assembly can be made possible are acquired. 

[0126] (12) The two above-mentioned memory chips are piled up so that a rear face may contact 
mutually, by [ of two memory chips ] forming so that the above-mentioned closure resin may be 
contacted on the surface at least, a general-purpose semiconductor memory and general-purpose 
replacement are possible, and increase of the storage capacity per unit volume and the effect that high 
density assembly can be made possible are acquired. 

[0127] (13) The two above-mentioned memory chips are piled up so that the surface may face mutually, 
and the effect that a general-purpose semiconductor memory and general-purpose replacement are 
possible for the above-mentioned closure resin, and it can make possible increase of the storage capacity 
per unit volume and high density assembly by [ of two memory chips ] being formed so that the surface 
may be contacted at least is acquired. 

[0128] (14) Equivalent [ to the thickness of one general -purpose semiconductor memory which has the 
one half or the equivalent storage capacity of that for the thickness of two memory chips made into the 
above-mentioned laminated structure ], the replacement with the thing using a general-purpose 
semiconductor memory is possible by making it less than [ it ], and increase of storage capacity and the 
effect that high density assembly can be made possible are acquired. 

[0129] (15) When the above-mentioned semiconductor memory prepares the function which enables two 
or more kinds of data I/O by two or more bit unit including the memory access in 2 bitwises by setup of 
the voltage given to an external terminal, in case it carries in a memory module, the effect that the bit 
pattern of a data terminal can be chosen is acquired. 

[0130] (16) The above-mentioned two or more bitwises can obtain the memory module of 4, 8 and 16 
which are generally widely used including the laminated structure of two chips, and 32 bit patterns by 
considering as four kinds, 2 bitwises, 4 bitwises, 8 bitwises, and 16 bitwises. The effect to say is 
****** 

[0131] Although invention made from this invention person above was concretely explained based on 
the example, it cannot be overemphasized that it can change variously in the range which the invention 
in this application is not limited to said example, and does not deviate from the summary. For example, 
in the dynamic mold RAM shown in drawing 12 , the configuration of a memory array, a subarray, and 
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a subWORD driver can take various operation gestalten, and the input/output interface of the dynamic 
mold RAM can take various operation gestalten, such as what suited run bus specification etc. other than 
synchronous specification. A word line may take the WORD shunt method other than the above 
hierarchy word line methods. 

[0132] Two memory chips may consist of combination of the so-called partialness chip as for which 
each is confirmed by the storage area which is one half. That is, a defect exists in a part and you may 
make it constitute one semiconductor memory in a laminated structure, combining two memory chips by 
which memory access was made possible only to the half storage area as mentioned above. In this case, 
the semiconductor memory same in appearance as the one above-mentioned memory chip can be 
constituted combining two memory chips to which only the semiconductor memory of the excellent 
article which consisted of one memory chip, and the storage area of the above-mentioned one half are 
made as for memory access. 

[0133] The function to carry out memory access for the semiconductor memory same in appearance as 
the one above-mentioned memory chip to a****** case in a 2 above-mentioned bits unit can be 
effectively used combining two memory chips to which only the storage area of the above-mentioned 
one half is made as for memory access as mentioned above, that is, the above — it is because the storage 
area to which the same address is assigned among the semiconductor memories confirmed can make it 
operate combining two memory chips confirmed as a semiconductor memory in which the memory 
access in 4 bitwises is possible. In addition, if the memory access in 8 bits or 16 bitwises is required, 
each should just make the two above-mentioned memory chips 4 bit patterns or 8 bit patterns. 
[0134] this - reverse - the above - since memory access is performed to either by the address signal 
between two memory chips when two memory chips by which the storage area to which the different 
address among the semiconductor memories confirmed is assigned is confirmed are combined, memory 
access should just be made to be performed per two or more bits like 4 bits corresponding to bus width 
of face, such as a memory module to which not memory access but the semiconductor memory in the 
above-mentioned 2 bitwises are connected, 8 bits, or 16 bits. 

[0135] A semiconductor memory may be a read-only memory like the static molds RAM, EPROM, or 
EEPROM besides the above DRAMs. This invention can be widely used for the various semiconductor 
memories and memory module which are made into a laminated structure. 
[0136] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention 
indicated in this application is explained briefly. That is, a user- friendly semiconductor memory can be 
obtained, using a thin package by piling up the rear face of two memory chips where memory access is 
performed by 2 bitwises, assembling to a laminated structure, and being made to perform memory 
access in 4 bitwises. 

[0137] It will be as follows if the effect acquired by others and the typical thing among invention 
indicated in this application is explained briefly. That is, increase of the storage capacity per unit volume 
and the effect that the memory module in which high density assembly is possible can be obtained are 
acquired by piling up the rear face of two memory chips where memory access is performed by 2 
bitwises, assembling to a laminated structure, and preparing the plurality of a semiconductor memory as 
comes to carry out memory access in 4 bitwises on the mounting substrate with which it comes to form a 
connector electrode along the one side which consists of rectangles. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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